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New  Description  of  Thorium  Spectra 


Romuald  Zalubas 


Wavelengths  and  estimated  intensities  in  electrodeless  lamp  and  spark  sources  are  presented  for  15121  lines  of 
Th  I,  Th  II,  Th  III,  and.Th  iv  in  the  spectral  range  from  2000  to  11550  A.  Previously  published  interferometric  values 
are  in  this  table  rounded  off  to  three  decimal  places  and  followed  by  the  letter  i. 


1.  Introduction 


In  1868,  forty  years  after  Berzelius'  discovery  of 
thorium,  Thalen  measured  the  first  spectral  lines 
of  this  element  [1].^  Later  in  1909,  Moore  [2]  was 
the  first  to  observe  the  splitting  of  thorium  lines 
in  a  magnetic  field.  -  Kayser  in  volume  6  of  his 
Handbuch  der  Spectroskopie  listed  23  papers  on  the 
thorium  spectra  which  had  appeared  up  to  1912. 
His  table  contained  about  1,600  arc  and  spark  lines 
of  thorium.  This  probably  constituted  about  half 
of  the  total  number  of  knowm  lines,  for  weak  lines 
were  not  included  because  at  that  time  he  did 
not  see  much  use  for  them.  Since  then  there  have 
appeared  about  50  more  papers  dealing  with  the 
thorium  spectra,  some  being  contributions  to  spe- 
cial regions  of  the  spectra  starting  in  the  vacuum 
and  ending  in  the  infrared  region;  some  dealing 
with  its  identification  in  the  solar  spectrum,  in 
chemical  compounds  or  in  radioactivity  decay 
products;  some  describing  and  analyzing  Th  i, 
Th  II,  Th  III,  and  Th  iv;  and  some  others  being 
theoretical  considerations  of  the  thorium  spectra 
among  the  other  rare  earth  spectra.  Since  1912, 
three  new  compilations  have  been  published, 
namely;  in  1939,  the  MIT  Wavelength  tables  [3]; 
in  1946,  the  Specola  Vaticana  in  Die  Spektren  der 
Seltenen  Erden  gave  a  list  of  the  known  Th  i,  ii, 
I  and  III  lines  [4];  and  in  1958,  Oak  Ridge  National 
I  Laboratory  published  a  Compilation  of  Data  of 
'  some  Spectra  of  Thorium  [5].  In  these  four  de- 
'  scriptions,  the  references  to  most  of  the  literature 
on  the  thorium  spectra  can  be  found;  therefore, 
there  is  little  use  in  giving  a  complete  bibliography 
here. 

As  early  as  1926  [6],  work  on  the  thorium  spectra 
at  the  National  Bureau  of  Standards  was  initiated 
by  Kiess,  but  never  published.  Kiess  secured  some 
spectrograms  of  arcs  and  sparks  between  thorium 
'  metal  electrodes  in  air  with  a  Hilger  prism  spectro- 
graph having  a  dispersion  of  0.6  A/mm  at  X2200  A. 
He  also  measured  some  of  these  spectrograms,  and 
these  measurements  are  incorporated  in  the  pres- 
ent publication. 

In  1955  the  thorium  program  was  resumed  at 
the  Bureau  under  the  supervision  of  Kiess,  be- 
cause halide  electrodeless  lamps  excited  by  micro- 
waves  at  2,450  Ale  became  available.  These  lamps 

'  Figures  In  brackets  Indicate  the  literature  references  on  p.  2. 


emit  much  sharper  and  more  numerable  lines  than 
conventional  arcs  in  air  and  do  not  excite  the 
troublesome  atmospheric  bands  that  normally 
mask  selected  regions  of  the  spectrum. 

The  first  electrodeless  thorium  halide  (Th  L  and 
Th  Br4)  lamps  were  made  of  thorium  metal  by 
combining  the  metal  and  halogen.  The  metal,  as 
later  appeared,  had  impurities  of  zirconium. 
Later  Bozman  succeeded  in  making  a  thorium 
halide  lamp,  by  using  Th  O2.  These  spectro- 
grams were  free  of  zirconium  impurities,  thus  en- 
abling us  to  eliminate  the  zirconium  lines  from  our 
list.  The  concave  grating  spectrographs  of  the 
Bureau  with  7,500,  15,000,  and  30,000  lines  per 
inch  were  used.  Spectrograms  were  taken  with 
various  sources,  namely  with  an  electrodeless 
lamp  and  with  a  spark  having  thorium  metal 
electrodes.  They  also  included  iron  electrodeless 
lamp  exposures  to  furnish  iron  secondary  wave- 
length standards. 

Zeeman  magnetic  patterns  of  Th  i  and  Th  11 
have  been  produced  by  using  the  Bureau  electro- 
magnet with  fields  of  about  37,000  oersteds. 
About  1,000  of  these  patterns  have  been  measured 
and  the  resulting  ^/-values  determined. 

Th  I,  Th  II,  and  Th  iii  lines  have  been  separated 
by  using  the  following  criteria:  (a)  Relative  in- 
tensities in  lamp  and  spark  exposures;  (b)  relative 
intensities  of  n  and  p  components  of  unresolved 
Zeeman  patterns  as  compared  with  a  no  field  ex- 
posure; (c)  resolved  Zeeman  patterns;  and  (d) 
known  classified  lines  of  Th  i,  Th  11,  Th  iii,  and 
Th  IV  from  the  literature  [7]. 

Usually,  lines  relatively  stronger  in  an  elec- 
trodeless lamp  than  in  a  spark  exposure  are  Th  i 
lines;  those  relatively  weak  in  lamp  exposures  and 
stronger  in  spark  exposures  are  Th  11  lines;  and 
lines  either  not  present  or  very  weak  in  lamp  ex- 
posures but  relatively  strong  in  spark  exposures 
are  Th  iii  lines. 

At  least  three  sets  of  plates  in  every  region 
have  been  secured  and  measured  by  "hand  and 
eye."  Only  near  the  end  of  the  work  some  plates 
were  measured  by  semiautomatic  Bureau  equip- 
ment, which  in  turn  is  designed  for  further  process- 
ing by  electronic  computers.  Most  of  the  lines 
have  been  measured  on  three  plates,  and  some  of 
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them  on  as  many  as  eight  plates.  A  few  lines  are 
included  that  have  been  measured  only  twice. 

Simultaneously  with  this  work,  interferometric 
measurements  of  thorium  secondary  standards  in 
the  region  X3287  A — 6989  A  were  made  by  Meggers 
and  Stanley  [8]  at  the  Bureau.  Their  results  have 
been  used  to  improve  the  accuracy  of  our  measure- 
ments of  thorium  lines.  The  relative  intensities 
of  the  lines  in  lamp  exposures  were  first  estimated 
by  eye,  and  later  calibrated  to  a  uniform  scale  in 
the  region  from  2000  to  9000  A  by  using  Corliss' 
et  al.  [9]  unpublished  data  of  relative  intensities 
for  2,000  lines  of  thorium.  Spark  intensities  have 
not  been  calibrated  to  a  uniform  scale. 

The  wavelengths  are  tabulated  in  table  1.  The 
first  column  gives  the  wavelength  in  Angstrom 
units.  The  letter  i  after  the  wavelength  indicates 
the  thorium  standards,  wavelengths  of  which  are 
taken  from  published  interferometric  measure- 
ments [8]  and  rounded  off  to  three  decimal  places. 
This  was  done  in  order  to  make  the  list  more 
convenient  for  users  of  thorium  standards.  Our 
grating  wavelengths  do  not  differ  more  than 
±0.005  A  from  the  corresponding  interferometric 
measurements.  The  second  and  the  third  columns 
contain  intensities  of  lines  in  electrodeless  lamps 
and  sparks  in  air.  The  letter  symbols  are  used  to 
describe  the  character  of  the  lines;  d — double, 
h — hazy,  w — wide,  I — shaded  to  longer  wave- 
length, and  s — shaded  to  shorter  wavelength. 


The  fourth  column  in  the  table  gives  the  assign-  ? 
ment  of  the  individual  line  to  successive  spectra. 

Table  1  contains  more  than  twice  as  many  lines 
as  have  heretofore,  been  published.  It  should  meet  i 
all  the  present  requirements  for  spectrochemistry, 
and  for  an  extension  of  the  structural  analysis  of 
Th  I  and  Th  ii  between  the  wavelength  limits  I 
2000  and  12000  A.  The  work  on  the  analysis  of 
Th  I  is  continuing  at  this  Bureau.  A  short  ac- 
count of  the  present  state  of  analysis  of  Th  i  has 
been  published  separately  [10]. 


This  work  could  not  have  been  carried  to  its 
present  stage  of  completion  without  the  cordial 
collaboration  of  several  spectroscopists.  The 
author  is  especially  indebted  to  C.  C.  Kiess  for 
suggesting  the  problem,  for  the  use  of  his  unpub- 
lished data  and  for  taking  a  keen  interest  in  the 
progress  of  the  analysis.  W.  F.  Meggers  and 
R.  W.  Stanley  generously  furnished  the  thorium 
standard  wavelengths  used  here.  W.  F.  Meggers 
and  C.  H.  Corliss  provided  the  data  for  calibrating 
the  intensities  of  Th  i  lines.  C.  H.  Corliss  and 
W.  E.  Bozman  provided  some  of  the  lamps  used 
for  sources,  and  the  latter  assisted  greatly  with  ' 
the  coding,  printing  and  other  digital  computer 
work.  Mrs.  Ruth  Peterson  has  been  an  invaluable 
assistant  with  the  computational  and  clerical  ,, 
work.  To  all  of  these  it  is  a  pleasure  to  record  i 
my  gratitude. 
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Table  1.    Wavelengths  of  Thorium  Spectra 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 
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X 

I 

2268! 76 

X 

I 

2203. 87 

1 

X 

I 

2225. 00 

1 

X 

I 

2269.  12 

X 

I 

2204.  16 

1 

X 

I 

2225. 09 

1 

X 

I 

2269.  28 

1 
X 

I 

2205. 40 

X 

I 

2225! 25 

1 

X 

c. 

II 

2269. 59 

X 

I 

2205. 97 

1 

I 

2226. 41 

2 

3 

II 

2270.  22 

1 

1 

II 

2206!  06 

1 

X 

I 

2227!  12 

9 

a 
J 

II 

2270! 63 

9 

6w 

III 

2206. 45 

1 

X 

I 

2227. 29 

9 
C 

II 

2271.93 

X 

2 

II 

2206. 65 

7C 
/  J 

III 

2228.  90 

II 

2272. 71 

X 

I 

2207. 22 

C 

I 

2229. 96 

9 

I 

2273. 95 

X 

2 

II 

2207.  58 

2 

2 

II 

2230.  36 

4 

10 

II 

2274,  19 

1 

I 

2207*.  98 

6. 

I 

2230. 85 

X 

I 

2275!  50 

X 

I 

2208.  05 

C 

c 

III 

2231. 25 

X  n 

9 

II 

2276.  14 

X 

I 

2208. 33 

X 

I 

2231. 35 

D 

IT 

X  X 

2276.  51 

10 

II 

2208! 54 

I 

2232!  20 

X 

I 

2276! 99 

1 

I 

2208. 98 

1 

2 

II 

X  X 

2233. 28 

1 

2 

II 

X  X 

2277.  54 

2 

I 

2209!  07 

X 

11 

II 

2233! 36 

X  u  w 

III 

2278!  82 

30 

III 

2209. 41 

X 

■5 
c. 

II 

2234. 22 

X  u  w 

III 

2279. 79 

X 

I 

2209. 71 

X 

X 

2234. 51 

X 

T 

X 

2280.  43 

c 

3 

12 

II 

2210.  64 

0 

c 

c 

TT 

X  X 

2234. 74 

9 

III 

XXX 

2280  82 

9 

I 

2210.  89 

10 

I 

2235. 76 

1 

I 

2281. 55 

200 

III 

2211! 75 

I 

2236!  07 

9 

I 

228l!97 

3 

II 

2212. 42 

X 

I 

2238. 31 

X 

I 

2282.  40 

X 

I 

2212. 48 

X 

I 

2239. 76 

c 

X  u 

IT 

X  X 

2282. 77 

9 

4 

II 

2212! 86 

■5 

c. 

■J 
J 

II 

2241! 55 

X 

I 

2283! 39 

X 

I 

2213  12 

1 

I 

2242. 53 

1 

1 

II 

2283.  66 

1 

I 

2213. 83 

X 

I 

2243! 28 

■3 

J 

II 

2283!  97 

X 

I 

2214. 55 

X 

II 

2244. 43 

9 

II 

2284.  27 

X 

30 

II 

221  5  12 

£. 

0 

c. 

II 

2244.  90 

X 

9 

11 

X  X 

2284.  62 

X 

3 

III 

2216  (T^ 

4  w 

TTT 

XXX 

2247. 27 

X 

c 

3 

TT 

X  X 

2285  31 

9 

4 

II 

221ft  47 

1 

1 

TT 

X  X 

2247.  70 

2 

I 

2285.  65 

1 

I 

2216.  67 

C 

X 

I 

2249! 58 

X  ri 

X  u 

II 

2287! 60 

9 

100 

III 

2216.78 

X 

9 
i. 

II 

2251. 48 

n 
H 

III 

2288. 02 

9n 

I 

2217  17 

X 

T 

X 

2251. 97 

■2 
!> 

II 

2289. 69 

9 

1 

II 

2218  05 

o 
c 

T 

X 

2253  35 

X 

T 

X 

2290.  50 

9 

I 

^  ^  J.  /«  X  0 

X 

T 

X 

2253  77 

1 

T 

X 

2290.  64 

2 

5 

II 

2219. 87 

1 

I 

2254. 26 

1 

I 

229l!65 

150 

III 

2220. 07 

1 

I 

2254. 96 

1 

I 

2291.  86 

10 

I 

2220.  24 

1 

I 

2257. 22 

2 

III 

2292.  58 

1 

I 

2221. 09 

2 

50 

III 

2257. 54 

1 

5 

III 

2292.  68 

2 

I 

Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave  - 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Xjaiiip 

trum 

length 

Lamp 

trum 

length 

Lamp 

Spark  trum 

2295.  15 

2 

I 

2325.  97 

1 

I 

2348.  60 

50 

I 

1 

I 

6 

10 

TT 

2 

I 

2296. 08 

12 

IV 

2327.  28 

1 

I 

2349. 33 

2 

2 

II 

2297.  26 

25 

III 

2328.  30 

1 

I 

2349. 50 

Ih 

1 

II 

2298. 21 

lOw 

III 

2328.  53 

2 

3 

II 

2349. 68 

3 

4 

II 

2298.  86 

10 

10 

II 

2328.  60 

20 

III 

2349. 91 

lOw 

8 

II 

2299. 29 

2 

T 

2329. 06 

2 

20 

TT 
X  X 

2 

3 

II 

2300*.  70 

1 

I 

2329! 35 

1 

I 

2351. 74 

50 

III 

2300. 77 

1 

5 

II 

2329. 82 

4 

2 

II 

2352. 98 

20 

I 

2301. 22 

200 

III 

2330.  23 

3 

I 

2354. 02 

7 

10 

II 

2301.  42 

20 

I 

2330.  63 

1 

1 

II 

2354.  16 

3 

I 

10 

T 
L 

5 

12 

T  T 
X  X 

2 

3 

II 

2304.53 

2 

2 

II 

2331. 07 

2 

6 

II 

2354.99 

1 

2 

II 

2305. 47 

3 

5 

II 

2331.  83 

5 

I 

2355. 24 

4 

5 

II 

2306.34 

2 

1 

II 

2332.  28 

1 

I 

2355.  53 

2 

I 

2306.  57 

10 

I 

2332.  35 

10 

I 

2355. 75 

1 

I 

2306. 78 

2 

1 

TT 
X  X 

C-  J  ^  J  %  C\J 

3 

5 

TT 

X  X 

C-JDZJt  OV 

30 

III 

2307! 07 

lOw 

III 

2333. 87 

2 

3 

II 

2355. 94 

2 

I 

2307.  15 

1 

10 

II 

2334. 21 

2 

I 

2356.  19 

10 

4 

II 

2307.  58 

10 

4 

II 

2334.  36 

10 

1 

I 

2356.  40 

10 

2 

I 

2308. 26 

1 

I 

2335.44 

10 

I 

2356. 75 

10 

8 

II 

2 

5 

TT 

X  X 

100 

TTT 

XXX 

10 

I 

2309.13 

1 

I 

2336.  06 

1 

I 

2357. 21 

50 

III 

2309. 42 

2 

3 

II 

2336.  20 

1 

I 

2357. 42 

20 

I 

2310.  87 

1 

2 

II 

2337. 34 

5  w 

III 

2357.  51 

2 

I 

2311.54 

20 

III 

2337. 46 

1 

I 

2357.99 

4 

I 

5 

TT 
X  X 

1 

T 

X 

1 

2 

II 

2 

II 

2338. 43 

1 

I 

2360.  42 

1 

I 

2313.35 

2 

1 

I 

2339. 18 

1 

I 

2360.  53 

20 

I 

2313.67 

2 

I 

2339. 37 

1 

1 

II 

2361. 63 

4 

I 

2314. 24 

3w 

III 

2339. 62 

1 

2 

II 

2362. 16 

3 

5 

II 

1 

T 
X 

1 

T 
X 

CjOCf  KJC. 

1 

III 

2315. 09 

1 

I 

2340. 64 

50 

III 

2362. 76 

20 

I 

2316.  01 

1 

2 

II 

2340.  88 

1 

I 

2363. 08 

1 

100 

III 

2316. 64 

1 

I 

2341.  41 

3w 

I 

2363. 12 

1 

I 

2317.16 

1 

2 

II 

2342. 36 

1 

1 

II 

2363. 43 

2 

I 

£-y i.  1  . 

1 

T 
X 

2 

1 

TT 
X  X 

2 

I 

2317. 74 

10 

4 

II 

2342. 66 

1 

I 

2364. 19 

10 

18 

II 

2317. 94 

20 

6 

II 

2342. 87 

2 

2 

II 

2364. 62 

1 

1 

II 

2318. 61 

5 

III 

2343. 24 

1 

1 

II 

2365. 59 

2 

I 

2319.55 

200 

III 

2343.  48 

2 

3 

II 

2366. 04 

40 

100 

II 

c.  J  c.  L»  H  7 

10 

T 

2 

TTT 
X  11 

20 

I 

2321. 62 

1 

I 

1 

I 

2366.  98 

75 

125 

II 

2323. 80 

2 

I 

2345. 91 

2 

II 

2367. 72 

2 

1 

II 

2324. 42 

1 

I 

2345. 98 

10 

15 

II 

2367. 84 

2 

2 

II 

2324. 73 

75 

III 

2346. 63 

10 

I 

2368.  05 

50 

10 

II 

2325.  17 

10 

I 

2347. 02 

1 

3 

II 

2368.  48 

20 

I 

2325.  42 

1 

I 

2347.  16 

1 

I 

2368.  96 

1 

40 

III 

2325.  66 

1 

1 

II 

2348.  21 

2 

II 

236^. 27 

1 

I 

2325. 74 

1 

1 

II 

2348. 29 

2 

II 

2370.  04 

5 

3 

II 

5 


Table  1.    Wavelengths  of  Thorium  Spec 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

2370.  39 

5 

I 

2394. 53 

1 

2 

II 

2410.  67 

10 

T 
1 

2370.  85 

10 

I 

2394. 95 

5 

1 

2411. 08 

1 

I 

T  T 

II 

2371. 16 

20 

I 

2395. 22 

2h 

2 

II 

2411. 16 

2 

i 

T  T 

II 

2371.  43 

75 

III 

2395. 63 

10 

25 

II 

2411. 30 

50 

75 

II 

2371. 62 

10 

2 

I 

2395.  69 

3 

15 

II 

2411. 51 

5 

I 

2372. 05 

4 

5 

II 

2395. 77 

1 

2411.  73 

20 

T 
I 

2372. 35 

1 

1 

II 

2397.  10 

4 

4 

Jj 

2412. 07 

2h 

c 

T  T 

II 

2372. 63 

50 

1 

I 

2397. 25 

2 

2 

II 

2412.45 

5 

I 

2373. 07 

1 

2 

II 

2397. 35 

1 

1 

II 

2413. 13 

1 

I 

2373. 13 

2w 

I 

2397. 51 

10 

3 

II 

2413.  41 

50 

300 

II 

2373. 72 

2 

2 

II 

2397. 72 

5 

5 

2413. 49 

4UU 

T  T  T 
III 

2373. 84 

25 

50 

II 

2397. 78 

20w 

III 

2413. 84 

10 

I 

2373. 99 

5 

2 

II 

2397. 88 

20 

2414.36 

10 

T 
I 

2374. 73 

20 

I 

2398. 28 

10 

4 

II 

2414.  86 

15 

6 

II 

2375. 07 

30 

50 

II 

2398.  50 

1 

I 

2415. 31 

20 

I 

2375. 83 

25 

75 

II 

Tb'^^,  60 

1 

3 

2415. 60 

10 

T 
1 

2376.  36 

2 

1 

II 

2398.  75 

1 

1 

5{ 

2416.  08 

5 

o 
c 

T  T 
11 

2376.  52 

10 

2 

I 

2399. 09 

1 

1 

II 

2416.  28 

2 

1 

T  T 
11 

2377. 04 

5 

I 

2399. 24 

1 

5 

II 

2416.  95 

20 

1 

I 

2377. 84 

75 

125 

II 

2400.  28 

10 

2 

I 

2417.  09 

20 

10 

II 

2378. 61 

15 

10 

II 

2400.  66 

10 

4 

2417. 17 

1 

1 

2379. 75 

2 

5 

II 

2400.  82 

2 

2 

2417. 22 

10 

T 
1 

2380.  03 

2 

1 

II 

2400.  95 

1 

I 

2417.49 

10 

T 
1 

2381.  49 

400 

III 

2401. 14 

5 

5 

II 

2418.  08 

15 

20 

II 

2382. 48 

15 

10 

II 

2401.  57 

1 

I 

2418.  30 

2 

2 

II 

2382. 90 

30 

I 

2401. 64 

5 

5 

2418. 63 

i. 

T  T 
11 

2384. 36 

30 

50 

II 

2401.  73 

Ih 

1 

{{ 

2418.  75 

1 

T 
1 

2385.  59 

15 

10 

II 

2402. 66 

20 

1 

I 

2419.46 

2 

T 
1 

2386. 18 

5 

5 

II 

2403.  12 

15 

40 

II 

2419.  56 

1 

I 

2386. 23 

4 

I 

2403.  21 

3 

II 

2419. 80 

3 

II 

2386.  51 

10 

I 

2403. 40 

5 

1 

2419. 98 

20 

T  T 
11 

2386. 81 

20 

50 

II 

2403.  60 

2 

2 

jj 

2420.  18 

10 

T 
1 

2388. 08 

10 

2 

I 

2403. 73 

2h 

3 

II 

2421.  54 

1 

T 
1 

2388. 13 

20 

30 

II 

2404. 17 

50 

75 

II 

2421. 83 

1 

I 

2388. 83 

10 

3 

II 

2404.  51 

50 

50 

II 

2422. 25 

10 

15 

II 

2389. 02 

1 

I 

2405. 58 

10 

4 

2422. 46 

10 

T 
1 

2389. 23 

10 

5 

II 

2405. 85 

1 

2 

jj 

2422. 71 

10 

T 
1 

2389. 80 

1 

1 

II 

2406. 43 

20 

20 

II 

2423. 00 

30 

bO 

T  T 
11 

2390.  29 

Ih 

1 

II 

2406.  69 

20 

15 

II 

2423. 33 

5 

3 

II 

2390.  39 

2 

1 

II 

2406.  98 

2 

3 

II 

2423.  57 

10 

4 

II 

2391.  00 

3 

I 

2407.  13 

20 

10 

2423.  67 

50 

iUU 

T  T 
1  1 

2391. 38 

20 

I 

2407.  58 

30 

20 

55 

2424. 03 

20 

iU 

T  T 
1  1 

2391.  53 

400 

III 

2408.  23 

10 

I 

2424. 54 

10 

1  c  n 
iDU 

T  T  T 
111 

2391. 95 

5 

I 

2408.  43 

1 

I 

2424.  90 

2w 

III 

2392. 94 

2 

2 

II 

2408.  67 

10 

4 

II 

2425.  20 

5 

I 

2393. 11 

40 

75 

II 

2409. 02 

1 

2425. 44 

Ih 

2 

II 

2393.58 

10 

8 

II 

2409. 24 

15 

10 

5i 

2425. 54 

1 

I 

2393. 79 

5 

I 

2409.  46 

1 

2 

2425.  73 

10 

2 

II 

2394. 25 

2 

2 

II 

2409.  59 

20 

15 

2426.  15 

5 

2 

II 

2394.30 

2 

2 

II 

2410.  07 

10 

12 

2426. 38 

1 

I 

6 


Table  1.    Wavelengths  of  Thorium  Spec 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

length 

Lamp 

Spark  trum 

5 

2 

TT 
1  X 

547fl  '^4 

5 

2  II 

2 

T 
X 

2427. 18 

2 

I 

2438.  61 

2 

3  II 

2451.  47 

4 

T 
X 

2427. 47 

2 

I 

2438.  77 

1 

I 

2451.56 

10 

1 

T 

X 

C.HC.  1  m  DO 

2 

T 
1 

547Q  47 

5 

1  I 

54c;i  75 

20 

I 

C.HL.  1  »  1  H 

1 

T 
X 

547Q  74 

1 

541^1  OR 
<:4DJ..  70 

5 

I 

C.HL.  1,70 

10 

200 

T  T  T 
ill 

5470  01 

2 

1  II 

54  c;5  57 

4 

T  T 
X  X 

2428. 02 

1 

I 

2441.  01 

2 

I 

2452. 46 

30 

3 

T 

X 

2428.  14 

10 

I 

2441. 26 

1 

200  III 

2452.74 

10 

1  n 
1  u 

T  T 
X  X 

5/19fi  t;7 

5 

T 
X 

544T  47 

1 

I 

54i;5  01 

/:45<i.  7i 

2 

2 

II 

5A5R  7H 

1 

30  w 

T  T  T 
111 

5441  CiC. 

2 

54c:7  (14 

2 

I 

5450  ri^ 

10 

8 

T  T 
1 1 

5441 
tHHi. OO 

1 

I 

54R7  5A 
^43J. ^0 

20 

/I 
4 

T 
X 

2429.  40 

5 

4 

II 

2441. 99 

5 

I 

2453. 74 

10 

T 
X 

2429. 68 

10 

I 

2442. 92 

1 

1  II 

2454.  16 

10 

7 

T  T 

X  X 

1 

T 
X 

5447   1 ^ 

5 

2  II 

54CL4  74 
t4!34.  J4 

2 

I 

54'^n  4R 

5 

T 
X 

5447  74 

1 

54R4  47 
t4D4.  4  / 

lOw 

5 

II 

54'^n  OA 

5 

T 
X 

5447  45 

3h 

2  II 

54C14  c;5 

2 

7 
J 

T  T 
X  X 

2431. 05 

1 

I 

2443. 68 

20 

4  I 

2454. 67 

5 

3 

T  T 
X  X 

2431. 15 

30 

20 

II 

2443. 96 

25 

20  II 

2454.  90 

10 

1  n 
1  u 

T  T 
X  X 

54"^!  71 

300 

T  T  T 
X  X  1 

2 

I 

^4D3.  D  U 

4 

I 

54"^!  RA 

40 

T 
X 

OAAA  Ak 

25 

20  II 

^43D, /4 

10 

12 

II 

54'^5  nfl 

10 

T 
X 

OAAA  70 
tHH4, / U 

1 

I 

o/icc;  01 
^4Dj. 7i 

2 

T  T 
X  X 

2432. 13 

2 

I 

2444.  94 

10 

I 

2455.  97 

1 

T 
X 

2432.  26 

2 

I 

2445. 06 

1 

I 

2456. 30 

150 

5(in 
<c  u  u 

TT 
X  X 

54'^5  k^ 

2 

T 
X 

544c;  5(1 

5 

I 

54c;A  70 
^430. J7 

20 

15 

II 

54*^5  flc; 

75 

100 

T  T 
X  X 

544t;  44 

10 

2  I 

54i;a  ra 

il4DO.  00 

50 

40 

II 

1 

T 
X 

544c;  c:^, 
t44D.  DO 

3 

10  II 

O&c.n  fl4 
t43 / , U4 

2 

T  T 
X  X 

2433. 63 

5 

8 

II 

2445. It 

2 

1  II 

2457.  24 

2 

5 

T  T 
X  X 

2433. 83 

10 

1  h 

I 

2445.91 

1 

I 

2457.  45 

10 

2 

T 
X 

5 

5 

T  T 
X  X 

544A   1 R 
<C440.  10 

5 

2  II 

t4D  / ,  / D 

20 

20 

II 

54'^4   1  1 

2 

2 

T  T 
X  X 

544A  7A 
t440. jO 

10 

5  II 

54c;R  ni 

20 

8 

II 

54'^4  5"^ 

2 

1 

T  T 
X  X 

544A  4fl 
^440.  40 

2 

2  II 

54l^R  41 
t430. 41 

5 

1 

T 
X 

2434.43 

1 

I 

2446.  60 

1  h 

2458.  61 

10 

T 
X 

2434. 72 

2 

2 

II 

2446.  84 

10 

4  II 

2458. 77 

2 

2 

TT 
X  X 

54'^4  04 

1 

X 

5447    1  A 
t44 / .  i  0 

5 

1  I 

54c;o  ni 

50 

40 

II 

20 

5 

T 
X 

5447  5A 
^44  1 ,  C.0 

1 

1  II 

^437. 44 

5  h 

15 

II 

54'^Q  5'* 

2 

2 

T  T 
X  X 

5447  4A 
t44  /  .  40 

5 

I 

54c;Q  A7 

2w 

9 

c. 

T  T 
X  X 

2435.  78 

3 

2 

II 

2447.  74 

1 

1  II 

2459. 90 

2 

T  T 
X  X 

2435.95 

5 

I 

2447. 85 

10 

4  I 

2460.  15 

10 

7 
J 

T  T 
X  X 

54'^  A   1  7 

2  h 

2 

T  T 
X  1 

5447  00 
^44 /,  70 

5 

3  II 

54An  7(1 

2 

2 

II 

20 

10 

T  T 
XX 

544Q  47 
^440,  4  / 

10 

4  II 

54An  4A 
^4DU.  40 

1 

1 

II 

10 

T 
1 

544P  7(1 

15 

15  II 

54An  c;r 
^4DU,  30 

2 

c. 

T  T 
X  X 

2436.  62 

1 

I 

2449. 09 

20 

30  II 

2460.79 

2 

5 

TT 
X  X 

2436.  72 

2 

I 

2449.  28 

10 

2  I 

2460.  89 

5 

1 

1 

T 
X 

5477    1  1 

10 

T 
X 

5440  C^l 

1 

I 

54A1  51 
t401.  ^1 

20 

25 

II 

5477  c;4 

30 

75 

T  T 
X  1 

5440  77 

1 

1  II 

54A1  t;Q 
/i401.  37 

5 

I 

5477  A7 

1 

T 
X 

5440  BA 
^447.  00 

20 

2  I 

54A1  Ac; 
^401.  03 

1 

1 

II 

2437.75 

1 

I 

2450.  03 

1 

1  II 

2461. 89 

5 

4 

II 

?4'^fi  04 

2 

3 

TT 
X  X 

^4_J  U.  X  ^ 

1 

1  II 

546? 

^40£.. 

10 

2 

I 

2438.11 

5 

2 

II 

2450.  39 

20 

2462. 85 

30 

10 

II 

2438.  38 

15 

10 

II 

2450. 79 

40 

50  II 

2463.  24 

1 

I 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

iengtn 

Lamp 

Spark 

trum. 

length 

Lamp 

Spark  trum 

2463. 38 

5 

I 

2476. 88 

10 

6 

II 

2490.  10 

15 

12 

II 

2463.  54 

5 

I 

2476.  96 

5 

20 

II 

2490.  84 

2 

1 

II 

u.^OJ»  DO 

300 

TTT 

?477  nq 

5 

5 

T  T 
X  X 

2 

I 

2463. 88 

Ih 

II 

2477.  29 

5 

I 

2491.53 

5 

4 

II 

2464. 04 

10 

I 

2477.  46 

10 

1 

I 

2492. 19 

20 

£.  U 

T  T 
X  X 

2464.  20 

1 

I 

2477.  57 

10 

I 

2492.53 

10 

4 

II 

2464. 29 

2 

I 

2477. 78 

2w 

I 

2492.82 

2 

I 

Ih 

1 

TT 

X  X 

?477  Rfl 

C.T  /   1  .  OO 

60 

T  T 
X  X 

94Q7  (T^ 

10 

3 

II 

2464. 49 

2 

I 

2477.  93 

2 

I 

2493.  25 

10 

10 

II 

2464. 70 

1 

1 

II 

2478. 47 

10 

20 

II 

2493. 62 

10 

c 

D 

TT 
X  X 

2464.  83 

10 

6 

II 

2478.  70 

30w 

I 

2493.  97 

10 

5 

II 

2465. 09 

2 

I 

2479. 31 

1 

II 

2494. 42 

4 

2 

II 

2 

TTT 
XIX 

20 

7 

T 
X 

OAQA  A1 

50 

75 

II 

2465. 32 

2 

I 

2479. 78 

5 

I 

2494.  76 

5 

4 

II 

2465.  62 

1 

I 

2480. 11 

1 

2 

II 

2494. 87 

1 

T 

X 

2465.  96 

l\J 

6 

II 

2480.  94 

2 

I 

2494.  91 

2 

1 

II 

2466. 13 

75 

100 

II 

2481. 15 

5 

I 

2495.  35 

50 

100 

II 

1 

T 

X 

^tO  J..  T  U 

40 

40 

TT 
X  1 

5 

2 

II 

2466. 85 

5 

I 

2481. 62 

Iw 

I 

2495. 80 

1 

I 

2467. 04 

10 

I 

2481. 81 

10 

8 

II 

2496.  01 

10 

TT 

X  X 

2467. 27 

I 

2482. 11 

5 

3 

II 

2496.  16 

10 

1 

I 

2467.41 

20 

4 

I 

2482.  20 

2 

I 

2496. 34 

1 

I 

100 

TTT 

XXX 

?4R?  4A 

5 

5 

TT 
X  X 

94Q7  OA 

400 

III 

2468.  15 

50 

75 

II 

2482. 63 

2h 

2 

II 

2497.  56 

15 

400 

III 

2468.  35 

1 

I 

2482. 73 

1 

I 

2497.  72 

5 

T 
X 

2468. 71 

1  w 

I 

2482. 89 

5 

5 

II 

2498.  40 

50 

50 

II 

2468.  91 

1 

I 

2483. 54 

15 

15 

II 

2498.  86 

100 

70 

II 

^HD7.  XO 

20 

4 

T 
X 

94fi'^  71 

20 

T 

X 

^lH77.  Do 

2 

II 

2469. 28 

2 

I 

2483. 95 

10 

10 

II 

2499. 71 

30 

6 

I 

2469. 34 

1 

I 

2484. 08 

5 

5 

II 

2499.  97 

1 

T 

X 

2469. 73 

1 

I 

2484.  18 

2 

2 

II 

2500.  13 

10 

I 

2470.  15 

20 

12 

II 

2484. 32 

2 

2 

II 

2500.  44 

5 

I 

40 

75 

T  T 
X  1 

?4P4  AT 

5 

3 

T  T 
X  X 

c>^nn  7Q 

10 

I 

2470.  86 

1 

1 

I 

2484.  74 

1 

I 

2501. 12 

10 

400 

III 

2470. 99 

5 

4 

II 

2485. 05 

30 

50 

II 

2501. 68 

10 

T 

X 

2471.  16 

5 

3 

II 

2485.  45 

1 

I 

2502.  04 

5 

I 

2471.  45 

1 

1 

II 

2485. 62 

1 

I 

2502.  14 

1 

1 

II 

/ 1,  D  / 

30 

25 

T  T 
X  X 

94fi^  7A 

5 

5 

T  T 
X  X 

c.OK)£., 

10 

2 

I 

2471.  92 

10 

5 

II 

2486. 12 

10 

12 

II 

2502.  46 

20 

3 

I 

2472.  50 

1 

I 

2486.  38 

2 

2 

II 

2502.  87 

50 

30 

TT 

X  X 

2473. 68 

10 

I 

2487. 05 

2 

I 

2503.  02 

10 

1 

I 

2473. 81 

2 

I 

2487.  18 

2 

I 

2503. 23 

10 

4 

II 

/ ^. 70 

10 

200 

TTT 
XXX 

74R7  "^1 

10 

8 

T  T 
X  X 

1 

I 

2474.  53 

20 

2 

I 

2487.  49 

2 

I 

2503. 553 

20 

I 

2475. 01 

10 

I 

2488. 37 

1 

I 

2503.  729 

10 

2 

I 

2475.  31 

150 

III 

2488.  55 

10 

6 

II 

2503. 853 

1 

I 

2475. 38 

2 

I 

2488. 76 

2 

I 

2504. 284 

75 

100 

II 

2475. 73 

10 

I 

2488. 89 

5  w 

I 

2504. 694 

2 

2 

II 

2476.  13 

5 

I 

2489. 22 

3 

I 

2505. 263 

2 

Ih 

II 

2476.  38 

10 

I 

2489. 62 

75 

100 

II 

2505. 388 

2 

Ih 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


W  CL VC  — 

Intensity 

Spe  c ' 

W  ave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Lamp 

Spark 

tr  um 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

2505. 601 

75 

75 

II 

0  r"  '^  0        r*  /I 

2522. 454 

10 

2 

I 

2540.  348 

15 

20 

II 

2506.  012 

2 

Ih 

II 

2522. 767 

30 

8 

I 

2540.  720 

5h 

4 

II 

2506.  266 

10 

3 

I 

2522.  959 

15 

20 

II 

2541. 033 

5 

2506. 348 

8 

4 

II 

2523. 400 

2 

lOw 

II 

2541. 707 

10 

J 

2507. 490 

2 

I 

2523. 749 

10 

I 

2541. 907 

1 

100 

III 

2507. 926 

50 

50 

II 

2524. 219 

5 

II 

2542. 649 

25 

40 

II 

2508. 313 

15 

15 

II 

2524. 506 

2 

4 

II 

2542. 880 

1 

I 

2508. 734 

5 

I 

2525. 389 

2 

5w 

II 

2543. 215 

10 

8 

II 

2509. 584 

15 

15 

II 

2525. 927 

15 

20 

II 

2543. 340 

20 

3 

2509. 699 

5 

2 

II 

2526. 225 

15 

15 

II 

2544.  370 

3 

3 

II 

2509. 964 

25 

30 

II 

2526.  338 

15 

20 

II 

2544. 427 

30 

I 

2510. 126 

2 

1 

II 

2526. 818 

20 

I 

2544. 608 

5 

I 

2511. 156 

15 

10 

II 

2527. 878 

30 

10 

I 

2544. 717 

1 

2511.  408 

10 

3 

II 

2528. 361 

300 

III 

2544. 914 

10 

\ 

2511. 592 

15  w 

III 

2528. 676 

5 

I 

2545. 101 

400 

III 

2511. 838 

5 

I 

2529. 330 

2 

I 

2545. 340 

40 

25 

II 

2512. 202 

5 

I 

2529. 759 

10 

I 

2545. 742 

20 

15 

II 

2512.465 

5 

I 

2529. 978 

200 

III 

2546. 057 

20 

2512. 520 

2h 

III 

2530.  079 

20 

I 

2546.  263 

5 

{ 

2512. 714 

5 

300 

III 

2530.  398 

20 

3 

I 

2546. 960 

10 

3 

I 

2512. 819 

30 

I 

2531. 648 

5 

I 

2547. 134 

4 

I 

2513. 210 

1 

I 

2531. 891 

10 

20 

II 

2547. 466 

5 

I 

2513.  335 

5 

I 

2532.  433 

30 

100 

II 

2547. 900 

75 

75 

II 

2513. 621 

1 

I 

2533. 224 

10 

15 

II 

2548. 138 

40 

30 

11 

2513. 930 

1 

I 

2533. 525 

20 

I 

2549. Oil 

15 

2514. 108 

1 

I 

2533. 632 

1 

5w 

II 

2549. 094 

1 

I 

2514.  319 

12 

300 

III 

2533. 873 

10 

15 

II 

2549. 135 

100 

III 

2514.  751 

10 

I 

2533. 988 

10 

I 

2549. 531 

5 

400 

III 

2514.  866 

10 

I 

2534. 096 

10 

15 

II 

2549. 985 

20 

5 

2515.  014 

1 

I 

2534. 196 

1 

1 

II 

2550.  261 

10 

I 

2515. 571 

2 

I 

2534. 403 

2 

2 

II 

2550.  374 

4 

I 

2515.  703 

1 

I 

2534.582 

10 

15 

II 

2550,  747 

10 

2  h 

I 

2516. 428 

30 

50 

II 

2534. 916 

2 

4 

III 

2550.  987 

10 

2516. 592 

5 

I 

2535. 118 

2 

I 

2551. 240 

20 

15 

II 

2517. 939 

10 

10 

II 

2535. 722 

1 

I 

2551. 347 

5 

I 

2519. 069 

10 

10 

II 

2535. 871 

15 

25 

II 

2551. 560 

5 

2  h 

II 

2519. 368 

2 

I 

2536. 487 

20 

I 

2551. 711 

5 

1 

I 

2519.559 

5 

I 

2536.  546 

5 

400 

III 

2551. 934 

10 

5 

2519. 861 

10 

2 

I 

2536. 668 

30 

I 

Ibbl. 150 

10 

1 

2520. 118 

20 

15 

II 

2537. 358 

10 

I 

2552. 275 

5 

2 

II 

2520. 304 

20 

5 

I 

2537. 548 

20 

I 

2552. 378 

10 

2520. 444 

2 

I 

2537. 766 

10 

10 

II 

2552. 692 

2 

I 

2520.  658 

75 

100 

II 

2538.  446 

2 

I 

2552. 911 

Ih 

1 

2520.  859 

5 

2 

I 

2538. 684 

5 

1 

I 

2553. 254 

10 

10 

II 

2521. 240 

2 

I 

2538. 811 

1 

2h 

II 

2553. 456 

5 

2521. 303 

5 

I 

2538.  935 

20 

25 

II 

2553. 818 

10 

3 

2521.771 

10 

12 

II 

2539. 207 

2 

I 

2554.  151 

2 

t.Oc.L,  7U0 

2 

T 
1 

10 

10 

T  T 

30 

2522. 059 

2 

I 

2539.  858 

20w 

III 

2554. 651 

30 

2522.  106 

5 

I 

2540. 170 

10 

I 

2554. 747 

500 

III 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Leimp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

2554.  924 

5 

I 

2568.  404 

1 

I 

2583. 451 

50 

I 

2555.  170 

75 

300 

II 

2568.  661 

10 

4 

11 

2584. 054 

2  w 

I 

2555. 219 

100 

III 

2568. 984 

1 

I 

2584. 357 

1 

3w 

III 

2555.481 

5 

6  h 

II 

2569. 240 

5 

I 

2585. 010 

2 

I 

2555. 661 

5 

I 

2569.480 

5 

I 

2585. 248 

5 

d. 

T  T 
11 

2555. 894 

10 

1 

I 

2569. 699 

2 

I 

2585. 728 

5 

I 

2556.  092 

20 

I 

2569. 845 

20 

2  h 

I 

2586.146 

25 

50 

II 

2556.  479 

15 

10 

II 

2570.  090 

1 

I 

2587. 063 

2 

I 

2556. 739 

2 

I 

2570.  256 

2 

I 

2587. 237 

20 

25  w 

III 

2557. 024 

10 

3 

I 

2570.  663 

15 

15 

II 

2587. 865 

5 

d. 

T  T 
11 

2557,  475 

2 

I 

2571. 463 

20 

I 

2587.  908 

2 

2w 

II 

2557. 917 

10 

1 

I 

2571.  611 

10 

500 

III 

2588. 916 

25 

30 

II 

2558. 338 

20 

6 

I 

2572. 346 

1 

I 

2589. 065 

100 

200 

II 

2558. 522 

2 

I 

2572. 457 

5 

I 

2589. 480 

10 

10 

II 

2558. 884 

10 

I 

2572.  744 

20 

I 

2589. 618 

3 

i  n 

T  T 
11 

2559. 113 

2 

I 

2573, 139 

40 

3 

I 

2589.  857 

10 

10 

II 

2559. 175 

150 

III 

2573. 634 

20 

6 

II 

2590.  065 

10 

5 

II 

2559. 240 

2  h 

I 

2573. 784 

1 

1 

II 

2590.  225 

15 

20 

II 

2559.  364 

2 

I 

2573. 865 

5 

I 

2590.481 

4 

4w 

II 

2559. 418 

2 

I 

2574.  485 

50 

100 

II 

2590.  829 

10 

T 
1 

2559.  475 

2 

I 

2574.  959 

10 

1 

I 

2591. 003 

10 

I 

2559. 792 

20 

6 

I 

2575. 095 

5 

I 

2591.  224 

15 

25 

III 

2560.  034 

1 

2  w 

II 

2575. 416 

5 

I 

2591. 369 

5 

2 

II 

2560.  108 

5 

2  h 

II 

2576.  210 

5 

2 

II 

2591. 668 

5 

I 

2560.  396 

20 

I 

2576. 327 

50 

50 

II 

2592. 246 

2 

T  T  T 
111 

2560.  557 

10 

I 

2576. 688 

125 

100 

II 

2592. 542 

15 

15 

II 

2560,  934 

20 

20 

II 

2576.  905 

20 

10 

II 

2592.765 

5 

8 

II 

2561. 147 

10 

4 

II 

2577. 045 

20 

5 

I 

2593.  084 

15 

15 

II 

2561. 288 

15  w 

III 

2577. 285 

20 

2 

I 

2593. 565 

10 

I 

2561. 611 

10 

I 

2577. 892 

10 

10 

II 

2593. 877 

20 

T 
1 

2561. 939 

50 

75 

II 

2578.  250 

5 

2h 

II 

2594. 341 

7 

5h 

II 

2562.  223 

10 

I 

2578. 434 

5 

8  w 

II 

2594. 656 

10 

10 

II 

2562. 332 

30 

I 

2578. 630 

10 

10  w 

II 

2595. 031 

50 

100 

II 

2562.  680 

10 

4 

II 

2578. 956 

15 

12 

II 

2595. 622 

5 

I 

2562. 939 

3 

I 

2579. 437 

75 

100 

II 

2596. 414 

10 

c 

T  T 
11 

2563. 097 

5 

Ih 

II 

2579. 762 

2 

2 

II 

2596.  744 

50 

12 

I 

2563.  256 

5 

I 

2580.  350 

20 

30 

II 

2597.  048 

250 

200 

II 

2564.  110 

10 

I 

2580.  700 

40 

75 

II 

2597. 326 

2000 

III 

2564. 314 

2 

I 

2581. 019 

5 

1 

I 

2597. 648 

10 

I 

2564. 387 

1 

500 

III 

2581. 181 

4 

4 

II 

2597.  750 

20 

T 
1 

2564. 797 

10 

4 

II 

2581.457 

5 

I 

2598. 063 

5 

I 

2565.  597 

250 

200 

II 

2581. 811 

20 

I 

2598.  208 

10 

I 

2566. 594 

125 

100 

II 

2581. 976 

5 

I 

2598. 506 

1 

I 

2566,923 

15 

10 

II 

2582. 108 

10 

lOw 

II 

2598. 732 

15 

10 

II 

2567.  467 

10 

I 

2582. 351 

5 

I 

2598.  840 

20 

I 

2567. 650 

20 

I 

2582. 612 

2 

2 

II 

2599.  739 

30 

20 

II 

2567.  792 

20 

I 

2582. 939 

20 

2 

I 

2600.  080 

5 

I 

2567.  850 

200 

III 

2583. 129 

5 

I 

2600.  330 

10 

I 

2567.  940 

30 

I 

2583. 295 

1 

I 

2600.  506 

10 

I 

2568, 235 

30 

I 

2583. 360 

300 

III 

2600.  638 

1500 

III 

10 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

250 

200 

IT 

X  X 

2617. 116 

30 

20 

TT 

X  X 

9^,11  ^,91 

5 

1 

I 

2601. 318 

T  n  TIT 
i  u  w 

III 

2617.*  832 

1  n 

j\j 

/I  n 
4U 

II 

2633.  795 

5 

3 

II 

2601.  624 

c.  u 

1  n 
iU 

II 

2618. 903 

xbu 

inn 

II 

2634. 114 

IU 

12 

II 

TT 

X  X 

2618  996 

x^b 

T  cn 
ibU 

TT 

X  X 

9A14    1 ^9 
tOJ'H.  XOc 

1  n 
lU 

I 

PAD?  14'^ 

c 

T 

X 

2619  520 

b 

T 

X 

9A14  19? 
^UJ?H.  J  Cu 

lU 

2 

I 

^UVJ^*  CO/ 

10 

T 

X 

2619  593 

CUX7*  J  f  J 

5 

5h 

TT 

X  X 

10 

I 

2602.  605 

c 

I 

2619. 746 

b 

i 

I 

2634. 642 

lU 

I 

2602. 803 

C 

I 

2620.  219 

b 

I 

2634. 938 

yi  n 
4U 

4 

I 

^.^jyj ^ ^  \j J. ^ 

9  n 

TT 

2620.  375 

9  n 

9  n 

TT 

X  X 

?iiic  ni7 

/I  n 
41) 

3 

I 

iU 

i. 

T 

X 

2620  801 

1  n 
iU 

T 

X 

>i  n 
4U 

I 

C  OU^a  O 

20 

10 

TT 

X  X 

2620. 939 

30 

50 

TT 

X  X 

30 

25 

II 

2603. 727 

lU 

I 

262l! 372 

•J  n 
3U 

1  nn 
iUu 

II 

2635.  415 

1  n 
3U 

15 

II 

2603. 911 

^  n 
4U 

bU 

II 

2621. 510 

9  n 

9  n 

II 

2635. 895 

500 

III 

iU 

£. 

T 

b  U 

1  c  n 
ibU 

TT 

X  X 

PA'^A  OR? 

9  n 
<:U 

I 

£DUn«  Hy J. 

iU 

T 

?6?2  ^iR9 

in 

1  n 

T  T 

X  X 

■yu-xu  ?in 

1  n 
lU 

12 

II 

£.  O  ''J"  •  IXC 

2 

T 

X 

?623  1  on 

75 

T 

X 

^h'^h  41? 

20 

5 

II 

2604.  956 

/I 

i  n 

II 

2623. 447 

9  c  n 

1  nnn 
i  UuU 

II 

2636. 675 

1  n 

lU 

I 

2605.  210 

c 

3 

I 

2623.  797 

1  n 

I 

2636. 876 

c  n 
bU 

10 

I 

c 
D 

T 

?6?4  Q?0 

cue."*   \i  C.\J 

9  n 

4 

T 

X 

9A17  nQ7 

9  n 

8 

II 

Pf,r)c  QQ7 

A  n 

H  U 

bu 

TT 

X  X 

2624. 644 

i^b 

1  n 

T 

X 

?^'?7  407 

1  n 
iU 

I 

C  U  w            X  O 

20 

T 

X 

2624.  799 

20 

T 

X 

2637  474 

5 

I 

2606. 673 

lU 

I 

2625*.  106 

c;n 
bU 

T 

X 

I 

2637. 696 

500  w 

III 

2607.  476 

^  n 
4U 

3U 

II 

2625. 252 

9  n 

I 

2638.  161 

c  n 
bU 

40 

II 

77^ 

'5  n 
<lU 

T  T 

X  X 

?6?5  735 

inn 

1  nn  n 
^UUU 

TT 

X  X 

c 

200 

III 

p/^ns  n7Q 

1  n 
iU 

T 

X 

7h7h  095 

in 

/I  n 
4U 

T  T 

X  X 

9A1C  77Q 

1  n 

I 

yhOR  ^?i 

CUUO*  J  C  X 

50 

50 

TT 

X  X 

?6?6  39R 

100 

200 

TT 

X  X 

?6'?9  07^ 

20 

2 

I 

2609. 225 

bUU 

III 

2626. 695 

9  n 

4 

I 

2639.  510 

9  n  n 
^UU 

250 

II 

2609. 857 

ICO 

ibU 

ibU 

II 

2627. 157 

1  n 

I 

2639.  886 

c  n 
bU 

100 

II 

7^^1  n  040 

I  n 

T 

CUC/«  _^_JO 

c  n 
bU 

/b 

TT 

X  X 

?^40  7(^7 

1  nn 
iUU 

125 

II 

?A1 n  404 

^OXv.  HUH 

lU 

T 

1  n 

T 

X 

?A40  "^97 

c  n 
bU 

50 

II 

?^11  1'^R 

30 

50 

TT 

COCOc  J'-r  X 

10 

T 

X 

?^i40  A44 

20 

1 

I 

2611. 271 

A  n 

A 

4 

I 

2628. 808 

inn 

cnn 
bUU 

II 

2640.  868 

A  n 
4U 

2 

I 

2611.  425 

'tU 

>i 
4 

I 

2628. 924 

(1 

II 

2640.  977 

b 

I 

?^il  1  ^1  R 

Q 

o 

T 

?6?9  069 

9n 

9  v> 

c  n 

T 

X 

?641  ?0? 

cu"Xc  cue 

c 

I 

?^i11  AQ1 

^OXX.  D7X 

inn 
iUU 

IOC 
LCD 

TT 

X  X 

COC/*  J  1  \J 

i. 

i  n 

TT 

X  X 

9A41  4RR 
c  yr  X  •  *t  a  0 

cnn 
bUU 

1500 

II 

50 

8 

T 

X 

COC/a  DX*T 

100 

125 

TT 

X  X 

?641  8?0 

CO" X «  oc  u 

2 

I 

2612. 696 

o  r\ 
i'j 

II 

2630.  015 

9  c  n 
dbu 

1  n 

II 

2642.  397 

9  n 

15 

II 

2612.  876 

3U 

bU 

II 

2630.  277 

1  n 

fa 

II 

2642.  606 

c  n 
bU 

300 

II 

?A1  077 

10 

T 

X 

?^'^0  A70 

T  n 

r- 

b 

T  T 

X  X 

?^i4'?  O'i? 
J»  yJ 

T  n 
lU 

5 

II 

IU 

1 

T 

X 

P^'^0  R74 

c  n 
bU 

/b 

TT 

X  X 

?64'?  ?74 

CU"-/»  c/t 

c  n 
bU 

75 

II 

10 

T 

X 

^U^X.  D  1  yj 

20 

2 

T 

X 

?64'?  460 

50 

75 

II 

2614. 175 

bU 

I  n 

I 

2631. 884 

/I  n 

fa 

I 

2644.  459 

9  n 

4 

I 

2614.  363 

b 

II 

2632. 050 

9  n 

I 

2644. 681 

c  n 
bU 

100 

II 

?^14  QR^i 

b 

b  n 

TT 

X  X 

4^4 

c  n 
bU 

/I  n 
4U 

TT 

X  X 

?A44  7AR 

9  n 

40 

II 

£-UX^. 

•a  n 
3U 

bU 

T  T 

X  X 

/b 

9  K 

^b 

TT 

X  X 

C\J"  ^ »  ouo 

1  n 

I 

4U 

o 
o 

T 

X 

?^3?  ^i47 

>i  n 

ib 

IT 

X  X 

2646.  171 

1  n 
iU 

2 

I 

2615.  857 

5 

I 

2632. 851 

75 

I 

2646.*  248 

10 

I 

OAT  107 
^OXO.  X^J? 

40 

50 

T  T 

X  X 

iLD>^.  7^U 

50 

75 

TT 

X  X 

?646  470 

C  U"  Ua  "  #  w 

5 

2 

II 

2616.  632 

20 

20 

II 

2633. 123 

5 

I 

2646.  715 

10 

I 

2616. 856 

20 

20 

II 

2633. 330 

300 

500 

II 

2646.  889 

20 

4 

I 

11 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity- 

Spec 

Wave- 

Intensity- 

Spec 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

_  

tr  um 

length 

Lamp 

Spark 

tr  um 

length 

Lamp 

Spark  trum 

2719.  455 
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2738.  815 

10 

75 

II 

2754.  514 

30 

10 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 
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Inten 

sity 

Spec- 

Wave- 

Intensity 

Spec- 
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Intensity 

Spec- 
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Lamp 
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2791. 669 

20 

20 

II 

2765. 686 

40 

2778. 230 

50 

III 
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2766.  459 

5 

I 

2779.  358 

iU 

I 

2793. 236 

5 

I 
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I 

2789. 405 
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I 
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10 

8 

II 
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6 

2789. 529 

lOOw 

III 
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20 

20 

II 

2776. 451 

20 

J 

2789. 701 

40 

3 

I 
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125 

10 

I 

2776!  668 

100 

I 

2789! 990 

20 

1 

I 

2805. 234 

10 

1 

2776.  734 

10 

I 

2790.  422 

125 

400 

II 

2805. 506 

150 

\ 

2776.  825 
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III 

2790.  857 

40 

1 

I 

2805. 724 

20 

10 

2777. 036 

20 

2791. 013 

200 

400 

II 

2805. 994 

50 

2777. 203 

20 

2 

} 

2791. 287 

50 

2 

I 

2806.  495 

20 

T7  "7  "7      /I  C  "7 

£.1 11 .  457 

2U 
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50 

100 

T  T 
11 
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20 
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100 

II 
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40 

I 
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20 

10 

II 

546637  O  -60  -2 


15 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Inten 

sity 

Spec- 

Lamp 

Spark 

trum 

length 

Lamp 

trum 

length 

Lamp 

Spark  trum 

o  n     ^     A  O  T 

2807. 037 

50 

10 

O  O      /I      Art  O 

2824. 098 

20 

4 

I 

AAOA  ATA 

2839.  079 

100 

i. 

T 
1 

2807. 316 

10 

\l 

A  A  A  /I      A  O  O 

2824. 233 

50 

1 

I 

A  A  O  A      A  O  y1 

2839. 234 

300 

/inn 
4U0 

T  T 
II 

2807.  707 

150 

100 

2824. 540 

50 

I 

2839.  341 

200 

150 

T  T 

II 

2807.  826 

30 

400 

II 

2824. 701 

500 

III 

2839. 606 

200 

3uU 

T  T 

II 

^  o  A  o     At  / 

2808.  016 

40 

I 

A  A  A  r"      T  T  T 

2825. 171 

40 

20 

II 

A  A       A  ATT 

2839. 971 

40 

I 

2808.  315 

50 

I 

A  A  A  r"  OTA 

2825. 378 

75 

30 

II 

2840. 154 

250 

c  n  n 
500 

T  T 

II 

A  A  A  A      /  T  A 

2808.  618 

40 

Jl 

A  A  A  C      A  /I  T 

2825. 941 

100 

125 

II 

A  A  /I  A       ■O  A 

2840.  390 

25 

I 

2808. 857 

50 

50 

2826.  546 

40 

I 

2840. 834 

10 

T 
I 

2808. 990 

500 

1000 

II 

2826. 862 

500 

1500 

II 

2841. 164 

250 

c  n  n 
dOU 

T  T 
II 

A  A       A  "T  A 

2809. 272 

40 

I 

A  A  A  "7      A  ~7  A 

2827. 279 

80 

120 

II 

2841. 380 

100 

I 

O  A  A  O     O  O  T 

2809. 997 

40 

I 

A  n  A~7  — 7  f-  o 

2827. 758 

100 

200 

II 

A  A  /I  T          ^  —7  A 

2841. 574 

20 

T 
I 

A  A  T  A      O  /  A 

2810.  362 

20 

20 

{{ 

A  A  A  T      A  A  T 

2827.  987 

100 

200 

II 

2841. 808 

75 

IbU 

T  T 
II 

2810.  570 

10 

10 

2828.  212 

150 

I 

2842. 660 

100 

-7  r 

lb 

T  T 
I  I 

2811. 158 

30 

I 

2828. 496 

150 

I 

2842. 813 

1000 

^UUU 

T  T 
11 

A  A  T  T        /I  r\  — 7 

2811. 407 

30 

500 

III 

A  A  A  A      1  A  ^ 

2829. 124 

50 

I 

A  A       O        A  ^  1 

2843. 053 

75 

75 

II 

A  A  T  T       T  O  ~T 

2811. 737 

50 

6 

I 

A  A  A  A      O  /I  A 

2829. 348 

50 

1 

I 

A  A  >l  O        O  A  A 

2843.  302 

75 

iUU 

T  T 
II 

A  A  T  A      A  A  /I 

2812.  284 

20 

5 

A  O  A  A      A  A  t 

2829. 441 

50 

100 

II 

A  A  /I  A       /I  T  A 

2843.  418 

20 

in 

T  T 
11 

2812. 421 

50 

100 

\\ 

2829. 736 

125 

1 

I 

2843. 559 

2 

£. 

T  T 
11 

2813. 423 

40 

I 

2829. 936 

75 

200 

II 

2843. 642 

20 

T 
1 

A  A  T    A       1  A  A 

2814.  322 

200 

200 

II 

A  A  O  A      A  A  ^ 

2830.  447 

200 

500 

II 

A  n  ^  O       A  O  y 

2843.  936 

50 

I 

A  A  T  /I       /I  /  "7 

2814,  467 

40 

30 

II 

A  A  O  A      /  T  C 

2830.  675 

40 

2 

I 

A  A  yl  >l       A  O  T 

2844.  237 

30 

1 

1 

A  A  T  /I    rr  /  / 

2814. 566 

100 

150 

A  O  O  A     A  /  A 

2830.  960 

40 

2 

I 

A  A      fl      o  r*  A 

2844. 352 

50w 

i 

1 

2815. 047 

40 

50 

55 

2831. 195 

100 

125 

II 

2845. 188 

100 

T  T 
1  I 

2815.  301 

20 

10 

II 

2831. 384 

40 

I 

2845. 826 

50 

T  T 
11 

A  A  T  /  mo 

2816.  073 

125 

200 

II 

A  O  1  T       /  T  A 

2831. 672 

30 

20 

II 

A  A  yi  /        f\  A  A 

2846. 044 

75 

I 

A  A  T  /     rt  n  A 

2816. 919 

50 

100 

II 

A  A  O  A  AAA 

2832. 009 

40 

10 

II 

A  A  yi  /  IT/ 

2846. 376 

40 

T 
1 

A  A  T  T     T  O  A 

2817. 138 

75 

150 

A  A  O  A      O  T 

2832. 314 

300 

400 

II 

A  A      /       f~  A  A 

2846. 530 

75 

T  T 
II 

2817. 899 

5 

2832. 576 

10 

I 

2847. 026 

5 

T 
1 

2818. 043 

20 

I 

2833. 046 

75 

I 

2847. 230 

20 

T 
1 

A  A  T  O      /I  A  O 

2818. 493 

20 

10 

II 

A  O  O  O      O  A  O 

2833. 329 

100 

200 

II 

A  A  /I  T      O  r"  A 

2847.  359 

200 

700 

II 

A  A  T  A      A  /  r" 

2818.  865 

10 

5 

II 

A  A  O  o      n  1  A 

2833.  532 

75 

30 

II 

A  A  ^  T      /  A  A 

2847. 622 

30 

9  A 

T  T 
11 

A  n  T  A     A  /  / 

2818.  966 

10 

A  A 1  o  /An 

2833. 621 

3 

I 

A  A  /I  A  AAA 

2848. 023 

50 

onn 

T  T 
11 

2819.  087 

50 

J 

2833. 888 

20 

I 

2848. 085 

40 

T 
1 

2819. 328 

200 

500 

II 

2834. 004 

20 

I 

2848. 248 

50 

T 
1 

2820.  337 

100 

300 

II 

A  A  O  /I         /I  A  ^ 

2834. 494 

75 

1000 

II 

2848. 495 

75 

I 

n  A  A       ~7  1  A 

2820.  712 

20 

2 

I 

A  A  O  A       T  T  A 

2834.  778 

100 

125 

II 

2848. 684 

5 

T 
1 

A  A  A  A      T  /  A 

2820.  760 

5 

A  A  1  r*  AAA 

2835. 290 

20 

1 

I 

A  A  /I  A      1  r*  A 

2849. 159 

50 

"7  C 
ID 

T  T 
11 

2821. 072 

50 

} 

2835. 637 

20 

2 

I 

2849. 315 

40 

T 
1 

2821.  175 

75 

I 

2835. 775 

10 

I 

2849. 574 

5  n 

T  T 
11 

2821.  314 

50 

I 

A             /         A  ^1  A 

2836. 048 

500 

500 

II 

2849.  705 

5 

I 

2821.  611 

125 

200 

II 

A  A       /         A  A  "T 

2836.  207 

100 

2 

I 

2849. 930 

20 

T 
I 

2822. 026 

200 

500 

II 

A  A  O  /         /I   /I  T 

2836. 441 

400 

100 

II 

2850.  005 

2 

T 
I 

2822.  183 

75 

40 

II 

2836.  628 

2 

lOOw 

III 

2850.  611 

75 

T 
1 

2822.  260 

5 

2837. 299 

2000 

4000 

II 

2850.  819 

40 

T 
1 

A  A          o  A 

2822.  380 

40 

50h 

II 

2837.  636 

10 

5 

II 

2851. 261 

800 

1500 

II 

2822.  566 

40 

100 

II 

A  A  O  ~7       A  /  "T 

2837. 867 

5 

I 

1        ^  T           /I  "T  / 

2851. 436 

75 

200 

II 

2822. 689 

r  A 

50 

50 

II 

A  A  O  O       A  1 

2838.  243 

30 

20 

II 

2851. 554 

100 

I 

2822. 832 

50 

40 

II 

2838.  486 

100 

I 

2852.  496 

75 

500 

II 

C.OC.J,  Ljc. 

50 

125 

T  T 
1 1 

c.oS>0^  DO  / 

20 

10 

T  T 
L  I 

±  u 

10 

II 

2823. 554 

75 

100 

II 

2838. 872 

20 

I 

2853. 562 

lOw 

I 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lcimp 

Spark  trum 

2854.  138 

150 

800 

II 

2867. 056 

30 

200  W 

II 

2880, 152 

40 

I 

2854. 346 

75 

I 

2867. 109 

10 

I 

2880.  627 

100 

I 

50 

40 

T  T 
11 

0  Q    "7    O  C  O 

2oD  /.  2r>2 

40 

T 

2881. 135 

150 

300 

2854. 917 

150 

200 

II 

2867.  440 

40 

I 

2882. 001 

100 

400 

n 

2855.  890 

50 

300 

II 

2867. 690 

2 

10 

II 

2882. 334 

30 

2856.  150 

5 

5 

II 

2867. 925 

20 

5 

I 

2882. 508 

100 

250 

II 

2856.  234 

20 

1 

I 

2868. 250 

10 

I 

2882.  772 

50 

I 

10 

T 
1 

0  Q  ^  Q    /I  /I  n 

100 

50 

T  T 
11 

O  O  O  '2     O  [I  /I 

2oo3, 254 

75 

I 

2856.  421 

40 

I 

2868. 679 

75 

300 

II 

2883. 434 

20 

5 

2857. 137 

100 

I 

2868. 960 

20 

I 

2883. 611 

100 

i  u  u 

2857. 493 

150 

500 

II 

2869. 044 

5 

I 

2883. 717 

75 

I 

2857.  789 

10  w 

I 

2869. 398 

5 

I 

2884. 291 

1500 

2000 

II 

4 

T 
1 

20 

5h 

T  T 
11 

2oo5. U46 

900 

1800 

II 

2858.  308 

10 

I 

2869.  917 

100 

500 

II 

2885. 697 

10 

I 

2858. 559 

5 

I 

2870.  050 

50 

100 

II 

2885.  964 

40 

2858. 914 

100 

200 

II 

2870. 403 

1500 

2500 

II 

2886. 236 

150 

300 

II 

2858.  958 

20 

30 

II 

2870.  815 

100 

200 

II 

2886. 496 

150 

300 

II 

o  Q  c  G  ion 

5 

T 
1 

0  Q"7  1     flQ  "7 
CO  1  Y,  U7  / 

40 

30 

T  T 
11 

O  Q  Q           A  A 

2oo6. 644 

20 

I 

2859. 219 

20 

I 

2871. 728 

30 

2000 

III 

2886, 973 

200 

2859. 603 

40 

I 

2871. 979 

20  w 

I 

2887, 310 

1 

D  n 

T  T  T 
111 

2859. 768 

75 

2 

I 

2872. 345 

5 

4  w 

II 

2887, 814 

500 

1000 

II 

2860.  048 

40 

200 

III 

2872.  880 

5 

I 

2888, 389 

20 

I 

o  o  ^  n  /I  o  o 
lob^.  4oo 

150 

T 
1 

O  O  "7  "2     1  C  ^ 

2o  /  3.  156 

10 

1 

T 
1 

O  O  O  O     C  A  C 

2ooo. 545 

20 

I 

2860.  777 

75 

I 

2873. 460 

5 

1 

I 

2888. 771 

20 

2860.  901 

3 

I 

2873. 717 

120 

300 

II 

2888. 909 

10 

j\j  W 

T  T  T 
ill 

2861. 060 

5 

I 

2873.  985 

5 

I 

2889. 205 

20 

6 

II 

2861. 270 

10 

5 

II 

2874. 154 

5 

I 

2889. 280 

20 

I 

<:o61.  33o 

200 

300 

T  T 
11 

2o  /4. 33  / 

5 

T 

I 

2oo9. 482 

10 

I 

2861, 416 

500 

750 

II 

2874. 425 

4 

I 

2889. 635 

5 

I 

2862. Oil 

50 

30 

II 

2874. 626 

75 

300 

II 

2889.  749 

5 

c. 

2862. 282 

5 

I 

2874. 738 

2 

I 

2890.  080 

50 

4 

I 

2862.  530 

40 

20 

II 

2874.  902 

75 

200 

II 

2890.  195 

1 

3 

II 

liibl.  61U 

100 

40  w 

T  T 
II 

o  o  "7  /I   Q  c  n 
2o  /4.  VbU 

10  w 

T  T 
11 

o  o  o  n   yi  "2  o 
289U. 432 

2 

4 

II 

2862.  880 

10 

I 

2875.  466 

50 

I 

2890.493 

2 

3 

II 

2863. 144 

20 

I 

2875. 638 

100 

500 

II 

2890.  880 

5 

Q 
O 

T  T 
1  1 

2863.  508 

40 

I 

2876. 032 

50 

I 

2891. 249 

200 

200 

II 

2863. 677 

50 

1 

I 

2876. 413 

150 

400 

II 

2891. 725 

100 

200 

II 

^864. 049 

40 

T 

1 

O  O  "7  /  LA/ 

2876. 646 

20 

T 

1 

o  o  n  T  one 

2891. 81b 

100 

200 

II 

2864. 144 

10 

I 

2876. 753 

20 

10 

II 

2892. 171 

75 

200 

II 

2864. 284 

20 

I 

2876.958 

5 

I 

2892.  415 

1 

2864. 654 

150 

500 

II 

2877. 059 

5 

I 

2892. 778 

2 

I 

2864. 980 

10  w 

I 

2877.  387 

40 

30 

II 

2892. 816 

2 

1 

II 

2865. 237 

100 

150 

T  T 

11 

28  11 .  54u 

20 

T 

I 

o  o  o  o  Q  n  /I 
2892. 9U4 

20 

I 

2865. 485 

5 

I 

2877.  810 

1 

I 

2893. 076 

20 

2865. 608 

5 

I 

2877.  967 

20w 

I 

2893.  150 

10 

20 

II 

2865. 732 

40 

I 

2878. 638 

100 

50 

II 

2893.  749 

10 

5 

II 

2866. 238 

40 

I 

2879. 191 

100 

100 

II 

2893. 869 

lOw 

2866. 401 

100 

100 

II 

2879, 378 

5 

I 

2894. 487 

30 

30 

II 

2866. 646 

100 

150 

II 

2879, 530 

200 

200 

II 

2894. 985 

3 

2866. 790 

4 

I 

2880,  056 

20 

I 

2895.  135 

400 

200 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 
Lamp  Spark 

Spec- 
trum 

Wave- 

Intensity 
Lamp  Spark 

Spec- 
trum 

Wave- 
length 

Intensity  Spec- 
Leimp    Spark  trum 

2895. 264 

r 

5 

I 

2908. 690 

4 

lu 

II 

2923. 952 

20 

7  A  A  A 

1000 

T  T  T 

III 

2895.  738 

50 

15 

II 

2908. 979 

O  A 

20 

30 

II 

2924. 104 

"7  C 

75 

150 

II 

2895. 941 

5 

5 

II 

2909.  103 

20  W 

I 

2924. 571 

75 

75 

II 

2896.  002 

50 

I 

2909.  297 

5 

I 

2925.  054 

O  A  A 

800 

1500 

II 

2896.  312 

50 

I 

2909. 375 

5 

I 

2925. 525 

75 

15 

I 

2896.  423 

iU 

I 

2909. 454 

30  w 

40  w 

II 

2925. 648 

inn 

100 

III 

2896.  756 

lOUU 

III 

2909. 767 

Ten 
150 

T  A  n 
100 

II 

2926. 342 

50 

5 

I 

2897. 069 

40U 

ri 
600 

II 

2909. 974 

20 

I 

2926. 431 

30 

O  A 

20 

II 

2897.  484 

1 

I 

2910. 157 

lU  w 

III 

2926. 813 

20 

7  A 

10 

I 

2897.  617 

20 

I 

2910.  596 

600 

600 

II 

2927. 258 

10 

I 

2898.  260 

20U 

o  r»  n 
200 

II 

2910.  720 

40 

A  1- 

20  n 

II 

2927. 373 

5 

I 

2898.  354 

r 
D 

I 

2911. 320 

300 

500 

II 

2927. 473 

10 

I 

2898.  553 

—J  r 

75 

I 

2912. 009 

/inn 
400 

/inn 
400 

II 

2928.  254 

1000 

1200 

II 

2898.  950 

50 

100  W 

III 

2912. 151 

5 

I 

2928. 699 

100 

3000  w 

III 

2899.  375 

100 

50 

II 

2912. 665 

50 

75 

II 

2928. 994 

5 

I 

2899.  723 

600 

T  o  A  n 

1200 

II 

2912. 761 

75 

'I  A  A 

200 

II 

2929. 287 

200 

250 

II 

2900. 064 

<iO  W 

I 

2912.  985 

10 

I 

2929. 775 

5 

I 

2900.  117 

30 

I 

2913. 704 

A  A 

40 

/I  A 

40 

II 

2930.  185 

5 

5  w 

II 

2900. 360 

30 

I 

2914. 348 

75 

100 

II 

2930.  250 

5 

I 

2900.  542 

2 

I 

2914. 498 

75 

100 

II 

2930.  904 

150 

250 

II 

2900.  648 

c  n 
bU 

1 

I 

2914.  583 

"7  C 

lb 

100 

II 

2931. 273 

75 

T 

I 

2900.  766 

bU 

I 

2915. 470 

20 

II 

2931. 518 

20 

I 

2901. 063 

50 

I 

2915. 753 

5 

I 

2931. 652 

50 

T 

I 

2901.  328 

bU 

2  n 

I 

2916. 367 

150 

I 

2931. 772 

"7  C 

75 

2 

T 

I 

2901.  380 

2 

I 

2916. 481 

75 

200 

II 

2932. 151 

100 

75 

II 

2901. 760 

lU 

I 

2916. 828 

4 

I 

2932. 314 

20 

1 

I 

2902. 156 

2U 

1 

I 

2916. 946 

4 

I 

2932. 524 

75 

inn  »« 
100  W 

T  T  T 

III 

2902. 474 

ZD 

2 

I 

2917. 034 

inn 
200 

^  A  A 

400 

II 

2932. 642 

7  AA 

100 

7  A  A 

100 

T  T 

II 

2902.  708 

7b 

I 

2917.411 

/  AA 

600 

O  A  A 

800 

II 

2932. 870 

T 

I 

2903. 044 

75 

50 

II 

2917. 781 

100 

400 

II 

2933. 095 

200 

300 

II 

2903. 164 

250 

400  w 

II 

2917. 898 

T  C  A 

150 

/I  A  A 

400 

II 

2934. 008 

75 

25 

II 

2903.  300 

/I 

4 

I 

2918. 433 

A 

4 

I 

2934. 134 

o  n  n 
200 

•2  n  n 

300 

T  T 

II 

2903. 564 

lUU 

o  n  n 
20U 

II 

2918.  585 

2 

I 

2934. 532 

50 

O  A 

20 

T  T 

II 

2904. 266 

75 

T  C  A 

150 

II 

2918.916 

50 

I 

2934.  989 

7  r  A 

150 

150 

II 

2904. 440 

30 

40 

II 

2919. 171 

75 

150 

II 

2935. 653 

100 

150 

II 

2904. 700 

40 

O  A 

30 

II 

2919. 444 

50 

50 

II 

2935. 758 

75 

75 

II 

2905. 009 

5 

100 

II 

2919.  837 

300 

500 

II 

2935. 812 

75 

75 

II 

2905.  096 

50 

20  h 

II 

2920.  050 

40 

30 

II 

2936.  189 

300 

700 

II 

2905. 227 

O  A 

20 

I 

2920.  364 

100 

200 

II 

2936.  460 

600 

1000 

II 

2905.  316 

20 

I 

2920.  937 

200 

300 

II 

2937. 366 

10 

5 

I 

2905. 738 

T  A 

10 

15 

II 

2921. 085 

100 

100 

II 

2937. 435 

125 

500 

II 

2905. 924 

O  A  A 

200 

/I  A  A 

400 

II 

2921. 364 

100 

100 

II 

2938.  098 

125 

100 

II 

2906. 120 

200 

400 

II 

2921. 558 

50 

100 

II 

2938. 220 

300 

III 

2907. 223 

50 

I 

2921.  623 

200 

400 

II 

2938.  325 

10 

7  A  I- 

10  h 

II 

2907. 450 

50 

I 

2922. 598 

300 

300 

II 

2939. 081 

5 

I 

2907. 544 

5 

III 

2922.  795 

50 

150 

II 

2939. 567 

150 

400 

II 

2907.  774 

100 

100 

II 

2922. 988 

125 

125 

II 

2939.  616 

150 

400 

II 

2908.  160 

10 

2w 

I 

2923. 379 

50 

I 

2940.  080 

400 

I 

dyvo.  j>oU 

200 

400 

T  T 
1  1 

4w 

T 
I 

2941).  3L)i 

40 

12 

II 

2908. 506 

75 

I 

2923. 639 

50 

I 

2940.  581 

150 

150 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Li  amp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

2940.  676 

150 

250 

II 

2953. 568 

50 

50 

II 

2966  640 

4 

4 

TT 

2940.  862 

c 
0 

2953.  604 

b 

I 

A  A 

40 

30 

II 

2941. 314 

IOC 

1  c  n 

II 

2954. 361 

lU 

2 

I 

2967.  816 

50 

4 

I 

2941. 886 

iUU 

itiU 

II 

2954. 555 

4 

I 

2968  007 

5  w 

I 

2942. 625 

0  c  n 

c  nn 
3UU 

II 

2954. 883 

iUU 

200 

II 

2968  320 

5 

I 

2942. 857 

1500 

1700 

II 

2955. 033 

200 

400 

II 

2968  687 

1000 

1400 

II 

2942.  987 

c  n 

2955. 603 

'inn 

"2  A  A 
iOO 

II 

2969. 062 

100 

100 

II 

2943. 088 

3U 

J 

2955.  850 

inn 
100 

inn 
^00 

II 

2969. 377 

T  A  r" 

125 

125 

II 

2943. 235 

r 
D 

2956. 244 

10 

b 

II 

2969. 823 

1  A  A 

300 

250 

II 

2943!  340 

i 

T 

2956. 630 

40 

bO 

II 

2970*  016 

5 

4 

II 

2943. 440 

3 

T 

2956. 822 

10 

I 

2970  080 

50 

20 

II 

2943.  717 

c  n 

DV 

I 

2957. 065 

40 

40 

II 

C  A 

50 

I 

2943. 848 

c 
D 

2957. 580 

600 

1  r\  n  n 
1000 

II 

2970.  628 

75 

50 

II 

2943.  953 

c  n 
dU 

2957. 920 

0  c  n 

200 

II 

2970  816 

75 

30 

II 

2944! 382 

T 

2958. 141 

iiib 

/inn 
400 

II 

2971. 102 

lOw 

III 

2944.  463 

120 

250 

JT 

2958. 371 

50 

1 

I 

2971. 479 

600 

400 

II 

2944. 615 

c  n 

DU 

I 

2958.  566 

bO 

"2  n 
30 

II 

2971. 721 

b 

I 

2944. 948 

IOC 

'1  c  n 

2958. 830 

10 

I 

2971. 970 

5 

I 

2945. 343 

5 

lu  w 

III 

2959. 139 

bO 

I 

2972. 223 

300 

400 

II 

2945! 504 

b 

2959. 277 

c  n 
bO 

1  nn 
100 

II 

2972! 442 

2 

I 

2945. 889 

30 

30h 

TT 

2959. 448 

5 

2 

II 

2972. 884 

75 

50 

II 

2946!  255 

11)0 

inn 
lUO 

II 

2959. 863 

bO 

-7  r 

7b 

II 

2973. 530 

•7  n  n 
300 

600 

II 

2946. 539 

5 

2960.  167 

2 

I 

2974. 009 

n  n  n 
900 

1000 

II 

2946  610 

3U 

0  c  n 

{j 

2960  368 

<:  n 

I 

2974  088 

400 

50 

I 

2946.  927 

lU 

T 

2960  529 

^0 

1  n 
10 

II 

2974. 409 

c  n 
bO 

30 

II 

2947.  230 

75 

T 

2960.  774 

75 

75 

II 

2974. 846 

10 

I 

2947. 461 

0  C 

do 

I 

2960.  986 

10 

I 

2974.  930 

1000 

III 

2947. 840 

2U 

30 

2961. 263 

I 

2975. 051 

b 

I 

2948.  367 

c  n 

bO  w 

2961  380 

2 

I 

2975.  488 

b 

I 

2948.  513 

r 

D 

T 

2961. 476 

20 

1  n  A  A 
1  000 

III 

2975. 591 

1  n 
10 

I 

2948. 778 

50 

75 

TT 

2961. 532 

5 

I 

2976.  017 

300 

300 

II 

2949! 065 

/inn 

0  A  A 

II 

2961. 775 

15 

1  n  A 
200 

III 

2976. 097 

lb 

I 

2949. 234 

luij 

T  A  A 

100 

2961. 798 

lU 

II 

2976.  490 

T  n 
10 

I 

2949. 543 

lUO 

15 

2961. 938 

b 

II 

2976. 644 

12b 

125 

II 

2949! 934 

nn 

300 

C  A  A 

500 

TT 

2962! 016 

1  A  A 

100 

I 

2977. 023 

2b 

1 

I 

2950.  433 

300 

400 

TT 

2962. 563 

5 

I 

2977. 300 

200w 

III 

2950!  752 

20  w 

0  A 

30 

II 

2963! 048 

b 

5 

II 

2978. 321 

inn 
100 

I 

2950.  864 

5 

2963.  442 

b 

I 

2978. 476 

/b 

I 

2951. 061 

10 

5 

jj 

2963.  612 

100 

Ten 

IbO 

II 

2978. 652 

c  n 
bO 

I 

2951. 206 

200 

400 

TT 

2963. 874 

100 

T  C  A 

IbO 

II 

2978. 716 

3000w 

III 

2951. 567 

120 

150 

TT 

2964  001 

100 

150 

II 

2978. 789 

75 

I 

295l! 902 

50 

C  A 

50 

II 

2964.  Ill 

125 

125 

II 

2979. 031 

IOC 

12b 

I 

2952. 125 

100 

125 

2964.  572 

c 
D 

I 

2979,  483 

2 

I 

2952. 482 

5 

2964. 918 

/I  An 
400 

nn 
600 

II 

2979. 840 

ID 

2 

I 

2952. 586 

10 

10 

II 

2965. 114 

1  0  A 

120 

75 

II 

2980.  102 

2b 

I 

2952.  745 

1 

J. 

T 

2965. 495 

400 

600 

II 

2980.  326 

200 

300 

II 

2952!  808 

5 

2966! 054 

10 

I 

2981. 329 

300 

400 

II 

2953. 050 

25 

\ 

2966.  148 

100 

75 

II 

2981. 400 

10 

5h 

II 

2953. 124 

10 

2966. 418 

50 

20 

II 

2981.478 

300 

400 

II 

2953. 454 

10 

2966. 542 

2 

2h 

II 

2981.  837 

400 

400 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lainp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

2981.997 

100 

30 

II 

2997. 819 

50 

50 

II 

3015, 191 

10 

I 

2982. 033 

100 

20 

I 

2997. 948 

5 

I 

3015. 363 

20 

I 

2982. 193 

75 

1 

I 

2998. 132 

100 

4h 

T 

I 

3015. 725 

150 

300 

II 

2982. 430 

20 

III 

2998. 605 

50 

20 

II 

3016.137 

20 

I 

2982.  707 

50  h 

I 

2999. 095 

300 

1200 

II 

3016.  248 

20 

T 
1 

2983.  020 

100 

150 

II 

2999.  275 

125 

125 

II 

3016. 327 

5 

lOw 

II 

2983.  213 

50 

20 

II 

2999.  797 

150 

250 

II 

3016.457 

3 

Ih 

I 

2983.  559 

5 

10 

T  T 

II 

o  nn  n  'ion 

3U0U.  33V 

150 

T 

I 

3016. 751 

40 

1 

I 

2983.  662 

100 

20 

I 

3000.460 

5 

I 

3017. 135 

150 

300 

II 

2983.  804 

450 

700 

II 

3000.  612 

10 

I 

3017. 441 

40 

T  T 
11 

2984. 088 

20 

I 

3000.  939 

250 

250 

I 

3018.  489 

200 

400 

II 

2984. 408 

100 

100 

II 

3001.  266 

500 

600 

II 

3018.  630 

3 

I 

2984.  627 

50 

I 

iUUl. 753 

50 

I 

3019. 414 

200 

300 

II 

2984.  764 

100 

75 

II 

3002. 392 

800 

800 

I 

3019. 617 

30 

15 

II 

2985.  242 

600 

800 

II 

3002. 684 

150 

I 

3019. 875 

50 

T 
1 

2985. 748 

10 

I 

3003. 203 

100 

I 

3020.  050 

150w 

III 

2985.  798 

10 

1 

I 

3003.595 

50 

I 

3020.  318 

2 

2h 

II 

2985.  963 

10 

I 

3003. 850 

40 

40 

II 

3021. 476 

150 

300 

II 

2986.  080 

2000 

III 

3004. 247 

75 

I 

3022. 096 

150 

300 

II 

2986.  381 

5 

I 

3004. 635 

50 

40 

II 

3022.  413 

2 

T 
1 

2986.  449 

5 

I 

3006. 001 

100 

125 

II 

3022.  512 

10 

I 

2986.  770 

300 

300 

II 

3006.  167 

100 

I 

3023. 040 

4 

I 

o  o  o  /     n  o  n 

2986.  830 

10 

T 

I 

30U6. 635 

75 

T 

I 

3023. 400 

4 

I 

2987. 317 

5 

I 

3006.  929 

300 

600 

II 

3023. 564 

5 

5 

II 

2987. 674 

200 

I 

3007.  474 

5 

I 

3023. 642 

50 

T 
1 

2988. 235 

1400 

1800 

II 

3007. 624 

300 

400 

II 

3023.  784 

5 

I 

2989. 274 

20 

I 

3007.  796 

75 

100 

II 

3024. 460 

5 

5h 

II 

2989. 552 

5 

2 

II 

o  r\  r\  ~7    (Ti  rr  1 

3007. 951 

75 

75 

II 

3024. 675 

200 

200 

II 

2989. 710 

5 

I 

3008. 272 

75 

75 

II 

3024. 877 

40 

I 

2989. 898 

100 

200 

II 

3008. 497 

200 

300 

II 

3025. 124 

50 

5U 

T  T 
11 

2990. 719 

1 

I 

3008. 917 

75 

I 

3025.  387 

10 

10 

II 

2991. 054 

600 

600 

II 

3009. 550 

10 

I 

3025.  446 

200 

50 

II 

2991. 685 

300 

500 

II 

3009. 763 

150 

200 

II 

3026. 149 

30 

10 

II 

2992. 261 

10 

10 

II 

3010. 000 

50 

75 

II 

3026. 572 

400 

700 

II 

2992. 606 

5 

I 

3010. 138 

20 

I 

3027. 229 

100 

3U 

T  T 
11 

2992, 724 

5 

I 

3010.410 

6 

I 

3027. 595 

75 

20 

II 

2993. 071 

50 

I 

3010. 729 

100 

1 

I 

3027.  883 

40w 

III 

'*i  o  o  o    o  n  f~ 

2993. 395 

10 

4 

II 

3010.  898 

10 

10 

II 

3028. 573 

250 

500 

II 

2993. 648 

300 

500 

II 

3011, 297 

10 

I 

3028.  821 

40 

I 

2993.  814 

300 

1000 

II 

3011. 592 

100 

50 

II 

3029.  130 

4 

T 
1 

2994. 583 

20 

5 

II 

3011,  988 

4 

I 

3029. 402 

10 

4 

II 

2995.  167 

100 

I 

3012. 704 

100 

150 

II 

3029. 604 

5 

I 

2995. 271 

100 

150 

II 

3012.  987 

10 

5 

II 

3030. 025 

10 

2 

II 

2995.  514 

50 

100 

II 

3013.  597 

100 

125 

II 

3030.  484 

300 

3 

I 

2995. 815 

2000 

III 

3013.  774 

4 

I 

3030.  712 

20 

I 

2995.  959 

150 

I 

3014.  207 

10 

I 

3030.  864 

150 

200 

II 

2996.  220 

50 

50 

II 

3014.  406 

50 

40 

II 

3031.  195 

150 

8 

I 

2996.  559 

10 

I 

3014,  577 

40 

20 

II 

3031.  286 

150 

150 

II 

2996.  986 

400 

600 

II 

3014, 632 

40 

I 

3031, 699 

300 

50 

II 

2997.  194 

150 

100 

II 

3014, 918 

100 

125 

II 

3031,  953 

300 

400 

II 

20 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

3032. 004 

100 

25 

I 

3048.  481 

30 

1 

J 

3069. 066 

75 

I 

3032. 558 

I 

3049. 093 

1  'inn 

X  ^  VJ  U 

?nnn 

II 

3069.256 

9c;n 

300 

II 

3032. 891 

40 

4 

I 

3049. 650 

?nn 

£.  U  U 

4nn 

II 

3069. 657 

pn 

c.  vJ 

2 

3033. 135 

100  w 

III 

3049. 858 

200 

4nn 

*t  u  u 

II 

3069. 832 

c.  U 

I 

3033.  299 

30  w 

II 

3050.  310 

II 

3070. 012 

tin 

3034.  063 

600 

1000 

II 

3050.  627 

150 

J 

3070.  294 

20 

I 

3034. 318 

50 

II 

3050. 983 

?nn 

4nn 

*tU  VJ 

II 

3070. 816 

Ann 

600 

II 

3034. 636 

200 

I 

o  r\  c  T  —70/ 

3051. 786 

?nn 

^nn 

*T  VJ  VJ 

II 

3070. 942 

nn 
^uu 

300 

II 

3034. 886 

40 

1  0 

X  \J 

I 

3052. 120 

4n 

3071. 185 

pn 

3035.  109 

4nn 

*t  u  u 

u  u  u 

II 

3052.403 

1  nn 

X  VJ  VJ 

II 

3071. 621 

9n 

3035. 529 

100 

100 

II 

3052.  774 

75 

50  h 

II 

3071. 776 

10 

I 

3035. 753 

1  nn 

II 

3053.  456 

1  n 

3072.  114 

Ann 

DUU 

600 

II 

3036.  090 

2 

I 

3053. 528 

1  ^ 

c 

3072. 824 

c^nn 

500 

II 

3036. 912 

100 

100 

II 

3053. 765 

c; 

} 

3073. 430 

/  \j 

100 

II 

3037. 107 

50 

50 

II 

3053. 842 

?n 

J 

3073. 807 

?n 

1 

^ 

3037.762 

10 

6 

II 

3054.  944 

3 

15 

II 

3074. 091 

40 

I 

3038. 007 

1  25 

150 

II 

3055. 502 

1  n 

X  u 

I 

3074.  249 

I 

1 n  o  o  coo 

3038.  598 

400 

500 

T  T 

II 

once    /  r\  / 

3055. 696 

i; 

3074. 515 

4n 

I 

3038. 814 

40 

40 

II 

3055. 814 

3n 

1 

X 

} 

3074. 902 

-J 

I 

3038.  984 

20 

I 

3056.  097 

7'i 

1  ?n 

XCVJ 

II 

3075. 056 

1  nn 

X  VJ  u 

300 

II 

3039.  416 

50 

30 

II 

3056.  282 

20 

I 

3075. 283 

20 

3 

I 

3039. 526 

1  n 
±  \j 

A 
•t 

II 

3056.  441 

1 J 

1  nn 

X  VJ  u 

II 

3075. 525 

?n 

C  VJ 

I 

3039. 652 

A 

I 

3056. 527 

3075. 835 

■in 

D  VJ 

30 

II 

3040. 047 

inn 

X  u  u 

/  -J 

II 

3056. 686 

4n 

{ 

3076. 030 

Rn 

_J  VJ 

75 

II 

3040.  630 

I 

3056. 841 

/  -J 

1  nn 

X  VJ  u 

II 

3076.407 

"in 

IJ  VJ 

1 

3040.  875 

3 

I 

3057. 630 

150 

150 

II 

3077. 338 

200 

400 

II 

3041. 508 

1  nn 

1  nn 

xu  VJ 

II 

3057. 888 

7^ 

1  nn 

X  U  VJ 

II 

3077.  715 

?nn 

I 

3041. 934 

^n 

I 

3058. 023 

0  A  "7  "7      A  0  T 

3077. 931 

1  nn 

X  VJ  VJ 

100 

II 

3042. 302 

■^n 

II 

3058. 126 

-ic. 

1  J 

t^n 

-/  VJ 

{j 

3078. 828 

?nnn 

^  VJ  VJ  VJ 

3000 

II 

3042. 633 

I 

3058. 422 

?nn 

4nn 

H  VJ  VJ 

II 

3078. 980 

2000 

III 

3042. 796 

40 

I 

3059. 695 

50 

I 

3079. 566 

75 

3 

I 

3043. 060 

pnn 

^  u  u 

?Rn 

VJ 

II 

3060. 177 

nn 

Qnn 

7  VJ  VJ 

II 

3079. 887 

1  ?ti 
X 

125 

II 

3043. 243 

1  ^n 

1  ^n 

X  ^  VJ 

II 

0  A  /  A      yi  /I  A 

3060. 440 

^nn 

c 

0  A  A  A  At/ 

3080.  216 

1  nnn 

X  VJ  u  u 

1000 

II 

3043. 601 

?n 

w 

II 

3061. 246 

1  nn  w 

X  VJ  VJ  w 

{l 

3080.  830 

7^ 

/  -J 

25 

II 

3044. 030 

± 

I 

3061. 698 

^  ^in 

X IJ  VJ 

1  ?nn 

X  ^  VJVJ 

II 

3081. 023 

dn 

*T  VJ 

20 

3044. 336 

10 

I 

3061. 811 

30 

I 

3081. 657 

100 

150 

II 

3044.  583 

?n 

I 

3062.  456 

?nn 

I 

3081. 978 

?nn 

300 

II 

3044.  744 

Rn 

An 

D  U 

II 

0  A  /  0       A  A  T 

3063. 027 

1  nnn 

X  VJ 

1  nnn  w 

X  VJ  VJVJ  w 

0  A  A  A      T  /  "7 

3082. 167 

?nn 

150 

II 

3045. 060 

IJ  u 

dn 

*T  VJ 

II 

3063. 107 

1  n 

X  u 

?n  w 

^  VJ  w 

{l 

3082. 504 

1  nn 

X  u  u 

I 

3045. 317 

1  n 

I 

3065. 030 

1  nn 

X  VJ 

1  ?R 

II 

3082. 998 

1  ^n 

X  J  u 

125 

3045. 557 

500 

600 

II 

3065. 315 

10 

I 

3083.  294 

100 

800w 

III 

3045. 764 

7n 

I 

3065. 681 

?nn 

^  U  VJ 

I 

3083. 605 

40 

4 

3046.  030 

Rn 

I 

3065. 928 

4nn 

n  VJVJ 

"^nn 

0  A  A  0       A  /T 

3083. 834 

tiO 

8 

II 

3046. 142 

tin 

Rn 

II 

3066. 297 

pnn 

^  U  VJ 

III 

3084.  506 

40 

10 

3046.  438 

I 

3066.410 

inn 

X  U  VJ 

1  tin 

XIjVJ 

3085. 465 

An 

*t  VJ 

50 

3046.  952 

400 

600 

II 

3066. 797 

10 

I 

3085. 774 

50 

3047. 192 

5 

I 

3067.  726 

1000 

2000W 

3086.  200 

2w 

3047.  813 

200 

1 

I 

3068. 256 

50 

50 

3086.  353 

20 

10 

3048.  027 

10 

10 

II 

3068. 904 

800 

100 

3086. 560 

50 

40 

3048.  229 

30 

20 

II 

3068. 972 

200 

300 

II 

3086. 855 

40 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Inten 

sity 

Spec- 

Lamp 

Spark 

trum 

length 

Lamp 

Sp3-rlc 

trum 

length 

Lamp 

Spark  trvtm 

3086.919 

5 

I 

3107. 035 

400 

800 

II 

3125. 741 

500 

500 

II 

3087.  270 

5 

5 

II 

3107.  345 

50 

75 

II 

3125. 866 

200 

150 

II 

•5  n  0*7  f\ 

3Uo /.  41U 

75 

2 

T 
1 

3iU/.  bdd. 

10 

lUU 

200 

II 

3087. 679 

50 

3 

I 

3107.  735 

10 

} 

3126.258 

40 

I 

3087. 996 

40 

I 

3108. 299 

1500 

2000 

II 

3126. 404 

40 

T 
1 

3088. 473 

400 

600 

II 

3108.  460 

20 

I 

3126. 616 

10 

I 

3088. 835 

75 

75 

II 

3110.  026 

400 

1200 

II 

3126.924 

20 
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3246. 002 

70 

I 

3211.  475 

o 
c. 

o 
L 

II 

3227. 784 

zi  nn 
tuu 

/inn 

II 

3246.  149 

D  U  W 

3212. 005 

300 

200 

II 

3228.  093 

50 

I 

3246. 583 

100 

100 

II 

3212. 133 

10 

2 

II 

3228.  338 

10 

I 

3246.  802 

100 

75 

II 

"2010     "2  "2  "7 

20 

T 
1 

00  0  Q    C  T 

icc6,  bcb 

40 

2 

T 

I 

3247. 210 

100 

I 

3212. 810 

100 

100 

II 

3229. 013 

1500 

2500 

II 

3247. 323 

20 

3213.  105 

40 

2 

I 

3229. 673 

50  w 

I 

3247. 591 

300 

400 

II 

3213.  225 

40 

I 

3229. 979 

300 

75 

I 

3248. 380 

75 

75 

II 

3213. 576 

400 

600 

II 

3230. 372 

40 

I 

3248. 537 

400 

400 

II 

3214. 079 

400 

20 

I 

3230.  862 

300 

500 

II 

3248. 606 

10 

3214.  382 

400 

4 

I 

3231.  467 

100 

3 

I 

3248. 690 

150 

50 

II 

3214. 644 

200 

2 

I 

3232. 036 

100 

500 

III 

3248. 900 

200 

300 

II 

2\ 


II 
I 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


t—  ~-  

.  Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

,  length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

"!  

3249. 333 

75 

I 

3272.  047 

800 

12 

I 

3293.  944 

400 

500  II 

1  3249.  866 

/  u  u 

J  u 

I 

3272. 300 

1  n  TI7 
X  u  w 

III 

3294! 231 

nn 
^uu 

1  n  T 
lu  1 

3249.  920 

D 

A 

II 

3272. 567 

9  n 

C.  u 

9n 

<iU 

II 

3294. 565 

1  c  n 

iDU 

XDU  11 

!  3250.  189 

?nn 

II 

3273. 894 

Ann 

DUU 

1  9nn 
x^uu 

II 

3294. 745 

9  nn 

inn       T  T 

iUU  11 

1  3251. 306 

X  u 

II 

3274. 392 

9nn 

^  U  u 

1  nn 

XUU 

II 

3294*  991 

nn 

/inn       T  T 
HUU  11 

3251. 586 

lOw 

I 

3275. 059 

400 

1600 

II 

3295. 320 

400 

500  II 

325l!919 

^  u  u  u 

II 

3275. 248 

Rn 

-3  U 

I 

3295!  525 

Ann 

HUU 

Rnn      T  T 
DUU       1 1 

3252.  738 

L.\J\j 

Rnn 

II 

3276. 182 

■?nn 
^uu 

An  n 

DU  u 

II 

3296.  600 

9nn 
^uu 

Rnn      T  T 
ouu      1 1 

3252. 959 

Rnn 

II 

3276. 298 

Rn 

DU 

I 

3297. 361 

Rn 

DDU 

Rnn       T  T 

DUU        X 1 

ill  3253  687 

li- 

/inn 

■^n 

I 

3276.  543 

H  U 

I 

3297. 831 

Ann 

HUU 

Rnn      T  T 
DUU        1 1 

'  3253. 869 

400 

75 

I 

3276.  706 

150 

I 

3298  038 

400 

8  I 

■   3254. 069 

^  u  u 

c 

I 

3277. 060 

nn 

^  UU 

9 

I 

3298.  689 

7R 
/  D 

1    3254.  583 

Rn 

I 

3277.  690 

7R 

I 

3298. 799 

9nn 

<lUU 

'    3254. 816 

t  u  u 

Ann 

DUU 

II 

3277. 910 

inn 

XUU 

1  nn 

XUU 

II 

3299. 356 

9n  Ki 
tu  n 

1   3255.  512 

4nn 

t  U  U 

Ann 

DUU 

II 

3278. 188 

1  nn 

XUU 

1  nn 

XUU 

II 

3299  664 

7R 
/  D 

"^sn      T  T 

D  U         JL  i 

1;   3255.  922 

200 

I 

3278. 746 

300 

200 

II 

3300  254 

50 

:   3256.  277 

1  snn 

ARn  n 

H^U  U 

II 

3279. 017 

4n 

u 

I 

3300. 611 

9nn 

9nn      T  T 

i^UU  11 

3256.  690 

Rn 

I 

3280.  374 

Rnn 

ouu 

1  Ann 

X  D  UU 

II 

3300.  754 

An 

HU 

'i    3257  160 

Rnn 

u  u 

II 

3280.  732 

1  Rn 

X  Z3  U 

c 

D 

I 

3301. 263 

Ann 

DUU 

1 nnn  tt 

XU  UU        1 1 

I    3257. 374 

1  n 

X  u 

I 

3280.  958 

1  n 

X  u 

i; 

II 

3301. 347 

inn 

XUU 

3257.  932 

200 

250 

II 

3281. 037 

400 

5 

I 

3301.  634 

500 

100  II 

\  3258^110 

Ann 

Rn 

D  U 

I 

3281. 178 

7R  iM 

I 

3302.  163 

9nn 

^UU 

9  T 
c.  1 

'    3258.  741 

1  nn 

I 

3281. 270 

1  D 

1  nn 

XUU 

II 

3303. 257 

1  nn 

XUU 

3259  061 

Rnn 

o  u  u 

C 

I 

3281. 408 

9nn 

t  u  u 

Ann 

HUU 

II 

3303  480 

9no 

^  u  u 

Rn  TT 
DU  11 

(    3259. 237 

I 

1  nn 

1  u  u 

1  9R 

II 

3281. 967 

1  Rn 

X  D  U 

1  nn 

XUU 

II 

3304  238 i 

nnn 

^  UU  u 

Rn  T 

DU  1 

l'    3259.  615 

300 

500 

11 

3282. 120 

100 

125 

II 

3305. 301 

400s 

2  I 

(    3260*.  922 

9nn 

Ann 

DUU 

II 

3282.  384 

R  n 
3  u  w 

I 

3305. 590 

An 

HU 

Rn         T  T 
DU  11 

3261. 113 

7  R 

R  n 
0  u 

II 

3282. 600 

9n  n 
^u  u 

Ann 

HUU 

II 

3306. 047 

An 

HU 

7R         T  T 
/  D  11 

3261. 543 

"^Rn 

Ann 

4U  u 

II 

3282. 967 

9nn 

^  UU 

9Rn 

^  D  U 

II 

3307  388 

9n  Vi 
<i  u  n 

326?  668 

■^nnn 

JUUU 

n  nn 

^U  UU 

II 

3283. 644 

T  nn 

XUU 

X 

I 

3307. 554 

9n  h 

3263  030 

300 

400 

II 

3284. 172 

500 

III 

3308  060 

200 

300  II 

3263. 183 

u  u 

7  n 

J  u 

I 

3285! 096 

An 
tu 

9 

I 

3308.  454 

An 

H  U 

9  T 
c.  1 

3263.  624 

i  UU 

1  nn 

xUU 

II 

3285. 519 

nn 
^  u  u 

9 

I 

3309. 135 

nn 

DUU 

Ann      T  T 

DUU         1 1 

3263  762 

1  nn 

iUU 

Rn 

DU 

II 

3285. 748 

qnn 

yUU 

c 
D 

I 

3309  365 i 

pnn 

ouu 

A  T 
D  1 

3264. 123 

onn 
^uu 

9nn 

II 

3286  578 

Ann 

HUU 

Ann 

DUU 

II 

3310  238 

Ann 

HUU 

Rnn      T  T 

ouu  11 

3264. 441 

300 

400 

II 

3287  076 

10 

10 

II 

3310. 481 

200 

400  II 

3265.*  582 

nn 

^  UU 

Ann 

HUU 

II 

3287. 789 i 

1  Ann 

XOUu 

t  U  UU 

II 

3310.  634 

9Rn 

3266. 319 

1  R  n 

iDU 

9nn 
^  u  u 

II 

3288. 156 

9nn 

^  UU 

t  u  u 

II 

3310.  805 

7R 
/  D 

An  IT 

H  U  11 

3266  625 

Ann 

HUU 

7R 

I 

3288  376 

"^nn 

J/UU 

/I 

I 

3310.  912 

An 

H  U 

3266  998 

Ann 
tuu 

fln  n 
ouu 

II 

3289. 494 

1  9R 
X^D 

I 

3311. 390 

1  nn 

XUU 

1  ?R  TT 

3267. 435 

20 

I 

3289  626 

100 

I 

3312. 070 

100 

150  II 

3267! 612 

1  n 
i  u 

I 

3290.  116 

Ann 

HUU 

1  no 

XUU 

II 

3312. 342 

?0 

u  U 

3268. 440 

1  R  n 

iDU 

Rn 
D  u 

II 

3290.  233 

7R 
/  D 

I 

3312. 661 

7R 

75  TT 
f  3  11 

3268  758 

1  nn 

i  UU 

7n 
^  u 

II 

3291  028 

Rn  M7 

DU  W 

I 

3313.  064 

4nn 

t  u  u 

8  T 
0  1 

3269. 475 

nn 

^  UU 

Ann 

HUU 

II 

3291. 441 

9n 
^  u  w 

C\j 

II 

3313. 424 

1  no 

XUU 

3270.  097 

100 

I 

3291. 744 

3000 

0  n  rv  A 

3000 

II 

3313. 642 

6UU 

/  n  n       T  T 
bUU  11 

3270*.  233 

100 

100 

II 

3292!  520 i 

3000 

2500 

II 

3313.  975 

100 

600 

200 

T 
1 

75 

2 

T 
X 

ou;; 

400 

1000  II 

3271. 533 

125 

I 

3293. 584 

400 

400 

II 

3315. 186 

100 

150  II 

3271.  881 

600 

10 

I 

3293. 692 

150 

200 

II 

3315. 536 

75 

100  II 
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Table  1. 

Wavelengths 

of  Thorium  Spectra  - 

Continued 

Wave- 

Intensity Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark  trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

3315.  826 

200 

40  II 

3337. 279 

300 

I 

3355. 250 

300 

bU 

II 

3316. 204 

200 

200  II 

3337. 468 

100 

20 

II 

3355. 378 

75 

T 
1 

3316. 758 

20 

I 

3337.  870i 

2000 

150 

T  T 

3355.  545 

200 

iUU 

T  T 
11 

3317.  242 

lOh 

I 

3338. 393 

600 

75 

II 

3356.  678 

75 

T 
1 

3317.  551 

200 

200  II 

3338. 582 

50 

10 

II 

3356. 823 

300 

50 

II 

3317.  734 

200 

250  II 

3338.  818 

100 

20 

II 

3357. 047 

75 

0  n 

T  T 
11 

3318.  232 

40 

30  II 

3339. 234 

75 

I 

3357. 237 

100 

1  n 
3U 

T  T 
11 

3318. 376 

200 

I 

3339. 435 

100 

T 
L 

3357. 392 

20 

OA 

T  T 
11 

3318.  965 

200 

250  II 

3340. 005 

100 

I 

3357. 739 

40 

iU 

T  T 
11 

3319. 127 

300 

I 

3340.  318 

125 

I 

3358. 080 

40 

10 

II 

3319. 602 

200 

100  II 

3340.  712 

400 

3 

I 

3358. 601 i 

2000 

^UU 

T  T 
1  1 

3319. 904 

400 

200  I 

3342. 068 

200 

50 

II 

3359. 056 

100 

0  n 

T  T 
11 

3320.  292 

400 

400  II 

3342. 179 

40 

T 

± 

3359. 604 

100 

J 

T 
1 

3320.  469 

400 

I 

3342. 376 

75  w 

I 

3359. 750 

200 

i  U 

T  T 
11 

3320.  873 

40 

I 

3342. 885 

50h 

I 

3360.  146 

200 

20 

II 

3321.  047 

100 

3343. 156 

400 

I 

3360.  367 

400 

A  n 

T  T 
11 

3321.  437 

2000 

1600  II 

3343.  257 

150 

20 

II 

3360.  997 

400 

Q 

o 

T 
1 

3321.  568 

75 

75  II 

3343.  337 

400 

T 

± 

3361.  193 

350 

-5 

i 

T 
1 

3322.  091 

400 

3  I 

3343. 494 

200 

60 

11 

3361. 612 

300 

0  n  n 

T  T 
1  1 

3322. 450 

100 

125  II 

3343.  610 

400 

I 

3361. 728 

400 

200 

II 

3322.  945 

350 

1  I 

3343. 799 

200 

15 

II 

3361. 874 

75 

7n 

T  T 
1 1 

3324.  752 i 

2000 

2000  II 

3344. 300 

150 

20 

II 

3362. 180 

200 

on 

T  T 
1  1 

3325.  120 i 

3000 

3000  II 

3344. 871 

500 

50 

T  T 
X  1 

3362. 497 

400 

oc\ 
cu 

T  T 
1  1 

3326.  452 

400 

500  II 

3345. 162 

200 

I 

3362. 667 

200 

I  u 

T  T 
1  1 

3326. 775 

100 

I 

3345. 359 

20 

5 

11 

3363. 061 

250 

15 

II 

3327.  182 

50 

300  II 

3345. 828 

150 

4 

1 

3363. 300 

10 

T 
I 

3327.  498 

40 

3345.  992 

100 

1 

3363.700 

400 

T  T 
11 

3327. 705 

50 

20  II 

3346. 552 

400 

50 

T  T 
1 1 

3364. 132 

100 

T 
1 

3328. 246 

200 

50  II 

3346. 975 

300 

1 

3364. 381 

100 

iD 

T  T 
11 

3328. 630 

20 

2  I 

3347. 247 

40 

15 

II 

3364. 689 

1200 

100 

II 

3328. 967 

100 

15  II 

3347.  405 

150 

I 

3365. 129 

400 

T 
1 

3329. 723 

400 

20  I 

3347. 574 

150 

50 

II 

3365. 331 

800 

on 

T 
1 

3330.  477  i 

1800 

100  I 

3347.  988 

500 

T 
1 

3365.  615 

40 

1  n 

iU 

T  T 
11 

3330.  964 

200 

15  II 

3348. 297 

75 

1 

3365.  975 

100 

T 
1 

3331. 188 

100 

40  II 

3348.  776 

3000 

15 

1 

3366. 529 

300 

300 

II 

3331.  723 

200 

3348. 963 

800 

100 

11 

3366. 706 

100 

on 

T  T 
11 

3332. 079 

100 

20  II 

3349.  381 

200w 

50 

11 

3367. 018 

40h 

T 
1 

3332. 400 

100 

30  II 

3349. 838 

lOOw 

10 

T  T 
1  X 

3367.  578 

350 

T 
1 

3332. 473 

100 

I 

3350.  355 

200 

75 

II 

3367.  810 

1200 

0  nn 

^UU 

T  T 
11 

3333. 127 

1000 

10  I 

3351.  228 i 

2500 

300 

II 

3369. 000 

200w 

8 

I 

3334. 041 

100  w 

20  II 

3351. 575 

150 

50 

II 

3370.  150 

100  w 

T 
I 

3334. 608 

3000 

500  II 

3351. 832 

50 

10 

II 

3370.  380 

75 

1  n 

T  T 
1  1 

3335. 056 

400 

200  II 

3352. 023 

200 

T 

X 

3370.  739 

80 

/I 

H 

T 
1 

3335. 228 

250 

I 

3352. 389 

50 

10 

II 

3370. 888 

80 

T 

1 

3335.  688 

200 

I 

3352. 736 

50 

I 

3371.  465 

100 

20 

II 

3336. 064 

40 

50  II 

3353.  136 

200 

50 

II 

3371. 790 

400 

200 

II 

3336.154 

100 

3353.  950 

300 

100 

II 

3372. 300 

60 

8 

I 

3336. 568 

75 

3354. 177 

300 

400 

II 

3372. 686 

200 

30 

II 

3336. 772 

100 

75  II 

3354. 611 

300 

300 

II 

3372. 814 

100 

5 

I 

3337.  147 

400 

50  II 

3355.  101 

300 

100 

I 

3373. 056 

80 

I 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

trum 

length 

Lamp 

Spark 

trum 

length 

Li  amp 

Spark  trum 

3373. 491 

700 

100 

II 

3397. 076 

50 

10 

II 

3419. 172 

300 

200 

II 

3374. 578 

200 

75 

II 

3397. 517 

1600 

15 

I 

3420  177 

40 

I 

3374! 975 i 

1600 

15 

I 

3398.  099 

80 

I 

3420.  369 

140 

1 

I 

3375.  598 

300 

5 

I 

3398.  533 

1600 

I 

3421. 210 i 

2500 

200 

I 

3376. 374 

250 

2w 

I 

3399. 017 

150 

20 

II 

3421.  669 

50 

I 

3376. 842 

200 

20 

II 

3399. 322 

5 

3 

II 

3422.  651 

400 

100 

II 

3377.  478 

200w 

600 

III 

3400. 312 

20 

20 

II 

300 

75 

II 

3377*.  660 

75 

10 

II 

3400! 624 

80 

1 

I 

3423. 987 

1600 

50 

I 

3377. 973 

20h 

5 

II 

3400.  978 

40 

10 

II 

3425. 150 

400 

125 

II 

3378.  566 

400 

150 

II 

3401. 689 

400 

75 

II 

3425. 408 

160 

I 

3379.  093 

100 

5 

II 

3402. 021 

250 

50 

II 

3425.  593 

100 

I 

3379.  300 

20 

5 

II 

3402. 701 

1500 

500 

II 

34?5  955 

200 

30 

II 

3379!  669 

100 

20 

II 

3403! 279 

500 

100 

II 

3426.  129 

100 

20 

II 

3379.  963 

20 

4 

II 

3403. 881 

125 

I 

3427. 074 

400 

10 

I 

3380.  715 

20 

I 

3404. 016 

125 

I 

3427. 444 

40 

10 

II 

3380.  860  i 

900 

6 

I 

3404. 632 

300 

75 

II 

3427. 984 

150 

15 

II 

3381.  349 

400 

50 

II 

3405  558 i 

1400 

40 

I 

3428. 625 

300 

2 

I 

338l!  902 

80 

I 

3406. 230 

400 

50 

II 

3428! 720 

250 

I 

3383.  113 

400 

200 

II 

3406. 540 

50 

I 

3428. 998 

600 

10 

I 

3383.  582 

100 

I 

3406. 825 

40 

I 

3429. 384 

200 

15 

II 

3383.  959 

5 

30 

II 

3407. 617 

75 

20 

II 

3429. 568 

200 

I 

3384.  395 

150 

2 

I 

3407. 821 

200 

I 

3429. 884 

400 

20 

II 

3384! 983 

75 

30 

II 

3408! 630 

75 

10 

II 

3430! 324 

50 

8 

II 

3385. 531 i 

800 

200 

II 

3408.  745 

200 

10 

I 

3430.  536 

150 

20 

II 

3386.  498 

400 

200 

II 

3409. 083 

40 

5 

II 

3431. 008 

150 

20 

II 

3386.  756 

75 

20 

II 

3409. 264 

250 

200 

II 

3431. 251 

200 

I 

3387.  129 

50 

10 

II 

3410. 064 

300 

I 

3431. 805 

200 

100 

II 

3387!  463 

150 

I 

3410!  702 

20 

I 

3432! 065 

50 

15  h 

II 

3387. 911 

800 

5 

I 

3410.  823 

20 

I 

3432. 270 

40 

I 

3388. 145 

75 

I 

3411. 369 

200 

15 

II 

3432. 378 

75 

I 

3388. 576 

300 

50 

II 

3411. 769 

400 

100 

II 

3432.  860 

40 

I 

3389.  041 

350 

I 

3412. 158 

125 

I 

3433. 203 

50 

I 

3389! 456 

900 

10 

I 

3412! 398 

100 

50 

II 

3433!  999  i 

3000 

300 

II 

3389.  646 

300 

75 

II 

3413.  013  i 

1800 

12 

I 

3434. 252 

200 

I 

3390.  365 

400 

20 

II 

3413. 385 

200 

20 

II 

3434. 736 

900 

30 

I 

3390.  805 

200 

18 

II 

3413. 627 

150 

2 

I 

3435.  170 

200 

2 

I 

6000 

iOO 

T  T 

J.  X 

3413. 918 

100 

5 

I 

3435. 372 

1251 

2 

I 

3392. 947 

100 

15 

II 

3414! 506 

200 

100 

II 

3435! 980 

2000 

200 

II 

3393.  232 

100 

15 

II 

3414. 915 

75 

I 

3436. 708 

1200 

50 

II 

3393.  406 

200 

2 

I 

3415. 121 

40h 

I 

3437. 017 

150 

20 

II 

3393.  986 

200 

I 

3415. 474 

50 

I 

3437. 309 

2500 

3U 

T 

I 

3394. 130 

200 

100 

II 

3415. 884 

200 

25 

II 

3437. 677 

20 

T 

I 

3394! 579 

150 

50 

II 

3416! 402 

100 

25 

II 

3437! 780 

50 

lu 

T  T 
I  I 

3394. 793 

300 

100 

II 

3416. 586 

100 

I 

3437. 983 

40 

I 

3395. 095 

80 

5 

I 

3417. 099 

50 

10 

II 

3438. 955 

600 

o  n  n 

T  T 
11 

3395. 368 

200 

30 

II 

3417. 487 

250 

I 

3439. 403 

500 

I 

3395. 658 

lOOw 

20 

II 

3417. 668 

15 

3 

II 

3439.  722 

1000 

300 

II 

3395. 979 

200 

10 

II 

3417. 704 

100 

20 

II 

3440. 428 

80 

I 

3396.  409 

200 

20 

II 

3418. 769 

300 

100 

II 

3441. 012 

300 

50 

II 

3396. 727  1 

1400 

40 

I 

3418. 937 

300 

100 

II 

3441. 361 

250 

50 

II 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

250 

T 

X 

3459. 632 

125 

10 

TT 

X  X 

3476  RR7 

75 

u 
0 

3442. 579 i 

800 

10 

I 

346l! 017 

1600 

30 

699 

200 

3443. 112 

250 

100 

II 

3461. 216 

1600 

20 

3478. 125 

200 

J  u 

200 

T 
X 

3461  ^61 

100 

1 

J 

■^47R  461 

1  0.  *tDX 

200 

50 

II 

150  w 

T 

X 

346?  850 i 

0  0  n  r\ 

2000 

0  n  n 

200 

T  T 

X  X 

'^47R  6n? 

150  w 

^444  nri'? 

150 

40 

IT 

X  X 

3463  5R0 

75 

5 

T  T 

X  X 

■^479  n?R 

150 

100 

3444.  250 

IOC 

125 

2b 

I 

3463. 719 

1  c  n  n 
IbUL) 

o  n  n 

3479.  172  i 

800 

200 

3444.  790 

ID 

I 

3464. 417 

inn 
iUU 

r 

b 

li 

3479. 675 

0  c  n 

35U 

10 

0  c  r\ 

-7  r 

IT 

1.  X 

3464, 470 

c  n 
bO 

3480  n4R 

500 

2 

I 

2U(J 

c  n 
bU 

II 

3464. 571 

0  n 

1 

y 

3480. 792 

0  A  n 

300 

5 

II 

3445. 732 

300 

80 

II 

3464.  720 

10 

J 

3480. 994 

40 

8 

TT 

3446.'  532 

c  n  n  1 

II 

3464!  862 

0  n  n  itr 

348l! 597 

inn 
i  UU 

T 

3446.  962 

c  n 
bU 

A 

H 

II 

3465. 027 

1  c  n 
ibU 

1  n 
iU 

II 

3482. 278 

inn 
2U0 

1 

T 

3447. 169 

c  n 
DU 

0 

c. 

I 

3465  060 

/I  n 

1 
i 

3482. 546 

inn 
2UU 

25 

II 

3447. 610 

'inn 

41) 

II 

3465. 465 

c  n 
bU 

1 

i 

T 

3482.  762 

1  c  n 
IbU 

25 

3447.  833 

100 

I 

3465. 771 

400 

200 

II 

3483. 110 

200 

1 

T 

3448! 946 

/inn 

I 

3465! 915 

0  nn 
^UU 

1  c 
lb 

II 

3483! 163 

lUO 

20 

TT 

3449. 278 

0  n  n 

II 

3466.  082 

c  n 
bU 

c. 

3483. 246 

inn 
2UU 

2 

T 

2,^^9,  478 

-7  r- 

/5 

I 

3466  190 

inn 
IUU 

2 

\ 

3483. 402 

1  n  n 
2UU 

2 

I 

3449, 643 

c  n  n 

inn 
iUU 

II 

3466.  523 

0  nn 
oUU 

/I 
4 

J 

3484. 072 

•inn 
3UU 

40 

3449, 942 

200 

50 

II 

3466  639 

1000 

5 

J 

3484  408 

75 

20 

TT 

3450!  250 

c  n 
bU 

I 

3466.  886 

inn 
IUU 

/ 

D 

II 

3484. 562 

inn 

100 

J 

3450.  704 

75 

b 

II 

3467. 237 

inn 

150 

3484.  737 

0  n  n 

300 

T 

3450.  944 

150 

50 

TT 

X  X 

3467  360 

c  n 
50 

1 

3484.  947 

200 

I 

'?4';i  997 

100 

1 

X 

3467  658 

50  w 

J 

3485. 204 

500 

75 

II 

900 

20 

T 

X 

"^467  9?"? 

125 

30 

T  T 
X  X 

'?4Rc;  4^c; 

J^O-J»  HO  J 

150 

1  n 

X  \J 

TT 

3452. 191 

75 

I 

3468.  219  i 

2000 

75 

II 

3485. 711 

100 

T 

3452. 677 

200 

100 

II 

3468. 705 

200 

10 

II 

3486. 536 

3500 

100 

T 

"^4^2  91  n 

300 

2 

T 

X 

"^4^,9  •^40 

_^TU  /  »  ^"-tU 

1200 

20 

^48^  8?8 

200 

2 

I 

■24C-2    n-]  -1 

^HJJ'.  ~J  L  X 

0  n  A 

800 

12 

T 
X 

^4^9  910 

/XO 

1200 

0  r\  n 

300 

T  T 
X  X 

3486  9^^6 

200 

10 

'^4'S^  907 

75 

8 

TT 

X  X 

1  \Jm  -J  -J  1 

300 

3 

J 

■^487  (171 

150 

30 

J  J 

3454. 197 

150 

15 

II 

3470. 998 

300 

1 

I 

3487. 836 

200 

40 

TT 

3454.  676 

-7  f- 

75 

0  n 
2U 

II 

3471. 207 

1200 

6 

J 

3487. 974 

200 

T 

341S4  9RR 

c  n 
50 

15 

TT 

X  X 

"5471  95? 

c  n  n 
5UU 

4 

34RR  1?1 

100 

I 

3454. 990 

15 

2 

II 

3472. 687 

inn 

200 

2 

J 

3488  330 

inn 

100 

34^R  111 

25 

3 

TT 
X  X 

^47?  R41 

100 

J 

3488. 474 

100 

T 

3455. 265 

T  nn 

lUU 

0  n 

II 

3473. 027 

'2  c  n 
3bU 

1  n 
lU 

II 

3488! 830 

0  n  n 
ouU 

2 

T 

3455.  597 

/inn 
4L)U 

I 

3473.  409 

1  c  n 

IbU 

1  n 
20 

II 

3489. 187 

0  n  n 
oUU 

4 

J 

3455. 922 

-7  r 

Ib 

1  n 
lU 

II 

3473. 540 

A  nn 
4Uu 

2 

3489. 499 

0  n  n  1 
oUU  1 

10 

I 

3456! 429 

o  n  n 
2U(J 

/I 
4 

I 

X 

3473. 770 

1  c  n 
IbU 

1  n 
10 

TT 

X  X 

3489. 713 

inn 
2U0 

3456  673 

300 

T 

X 

3473. 941 

50w 

J 

3489. 823 

100 

30 

II 

3456.  920 

c  n 

i 

II 

3474! 273 

0  nn 

1  c 

ib 

II 

3490!  265 

0  nn 

40 

II 

3457.  062 

D  n  n 
oUU 

lb 

I 

3474.  522 

0  nn 
£UU 

3490. 450 

/inn 
3UU 

50 

II 

3457. 423 

inn 

lUU 

i 

I 

3474. 708 

1  "7  C 

1  /b 

\ 

3491. 571 

■2  n  n 

50 

II 

3457! 675 

1  nn 
iUO 

1  n 

II 

3475. 169 

c  n 
bU 

T 

3491. 894 

^  nn 
dUU 

1 
1 

3457. 810 

50 

T 

X 

3475  533 

150 

25 

II 

3492. 117 

100 

1 

3457! 897 

75 

10 

II 

30,15.  946 

400w 

3 

3492! 317 

100 

1 

0  /I  r*  n  TO/ 

3458. 136 

200 

I 

3476.  237 

100 

0  /I  n  0      ■Q  C  "7 

3492. 357 

lOOw 

1 

3458.  754 

50 

I 

3476. 377 

400 

1 

3492. 460 

lOOw 

1 

3459.  481 

150 

10 

II 

3476.  545 

200 

30 

II 

3492. 674 

100 

15 

II 
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Wavelengths 
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1 

.1 

j  Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

V/ave- 

Intensity 

Spec- 

1  length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

j 

;  3492.  893 

200 

1 

3506.  641 

600 

3519. Ill 

100 

2 

j 

j  3492.  943 

/inn 

} 

3506.  853 

9  nn 

i;n 
DU 

II 

3519. 693 

9nn 

40 

II 

1-  3493.  073 

T  nn 
iUU 

1  n 
iu 

II 

3507. 183 

Rnn 

3520.  134 

1  nn 
iUU 

3493.  241 

0  n  n 

on 

II 

3507. 507 

Ann 
OUU 

3520. 680 

T  nn 
i  UU 

10 

II 

3493. 518 i 

0  nnn 
d.\j\J\J 

1  c;n 

II 

3507. 568 

1  n 

t^nn 

DUU 

III 

3520. 704 

Ann 
'♦UU 

3494. 172 

lOOw 

3507.  807 

500 

3521. 062 

500 

3 

J 

3494. 556 

1  nn 
iUU 

0  n  -rtT 
U  w 

II 

3508.  077 

Ann 
oUU  w 

3521. 509 

1  no 
iUU 

1 

J 

3494. 801 

Tin  n 

C. 

3508.  183 

onn 
auu 

3521. 919 

Dnn 
oUU 

200 

II 

3495.  146 

1  nn 
iUU 

i 

3508. 353 

/inn 
tuu 

3522. 268 

1  nn 
iUU 

1 

3495. 699 

Q  nn 

7UU 

1 

3508.  684 

0  nn 
A  uu 

3522. 399 

cn 
dU 

3496. 051 

500 

1 

3509. 094 

500 

3522. 565 

50 

J 

3496.  810 

c;  n  n 

0 
C. 

3509.  189 

1  nn 

1  n 
i  U 

3522. 605 

1  nn 
iUU 

J 

3497. 008 

on  n 

/I  n 

II 

3509. 803 

c;  n 

1  n 
iU 

3522. 658 

9  nn 

J 

3497. 260 

c,  nn 

c 
D 

3509. 946 

0  nn 

3523. 021 

mn 

JUU 

I 

3497. 458 

0  nn 

o 
L 

3510.  308 

9  n  n 

aUU 

3523. 197 

onn 
^UU 

3497. 682 

200 

30 

II 

3510. 534 

250 

25 

II 

3523. 306 

75 

J 

3498. 001 

inn 

t;  n 

II 

3510.  731 

Ann 

^  n 
DU 

II 

3523. 513 

cnn  TIT 
DUU  w 

2 

J 

3498.  621  i 

Qnn 

o 
0 

3511. 004 

DU 

3523. 682 

1  nn 
i  uu 

J 

3498. 957 

/inn 

3511.  157  i 

1  nn  n 
i  uu  u 

c. 

3523. 758 

Ann 

I 

3498.989 

^UU 

c  n 

II 

3511. 286 

inn 
iUU 

c 
D 

II 

3524. 180 

inn 
jUU 

3499. 821 

300 

3511. 559 

500 

100 

II 

3524. 365 

50 

J 

3499. 983 

c  n  n 
buU 

/I  n 

II 

3511. 673 

1  nnn 
lUUU 

c  n  n  i¥T 
dUU  W 

II 

3524. 706 

inn 
3UU 

J 

3500.  097 

c  n  n 

3512. 347 

1  nn 
iUU 

3524. 905 

c  n 
dU 

J 

3500. 263 

iUU  W 

i. 

3512. 747 

Ann 
4UU 

A  n 
4U 

Jj 

3525. 123 

c  n 
dU 

15 

II 

3500.  532 

inn 
3U0 

o  c 

3513. 213 

•2  n  n 
JUU 

9  n 

II 

3525. 626 

n  n  n 
iUU 

10 

II 

3500. 578 

300 

3513.  292 

200 

2 

3526.  041 

200 

J 

3500. 835 

0  n  n 
^UU 

c 
3 

\ 

3513.  438 

onn 
aUU 

3526.  249 

1  c  n 
IdU 

25 

II 

3501. 002 

o  n  n 

I 

3513.  759 

1  nn 
iUU 

n 
H 

3526.  640 

cnn 
dUU 

2 

3501.  217 

"5  nn 

3514. 286 

mn 
jUU 

3526. 761 

c;nn 

DUU 

4 

I 

3501.  458 

oUU 

/  3 

II 

3514. 526 

~i  nn 
/  UU 

Id 
ID 

II 

3527. 006 

inn 
IUU 

3501. 626 

200 

1 

3514. 622 

75 

3527. 324 

200 

3501. 735 

0  n  n 

3514. 962 

c;  nn 
dUU 

1  n 

J.U 

II 

3527. 795 

9  c;  n 
iiDU 

J 

3501. 867 

c  n  n 

i 

I 

3515.  222 

9  nn 

3528. 088 

c.  n 

DU 

6  w 

II 

3501. 942 

inn 

II 

3515. 323 

nn 

DUU 

3528. 408 

7  n 

jDU 

2 

3502. 150 

1  D 

3515.  425 

ID 

1 

D 

II 

3528. 816 

c;nn 

DUU 

100  w 

II 

3502. 769 

500 

75 

II 

3515. 550 

75 

4 

II 

3528. 953 

600 

150 

II 

3502. 954 

Lnn 
bUU 

3515. 710 

9  nn 
A  UU 

II 

3529. 385 

i;nn 

DUU 

1 

3503. 124 

^nn 
bUU 

I 

3515. 851 

1  c;n 
iDU 

0 

3529. 531 

c,n 

DU 

2 

J 

3503. 611 

Ann 

/  D 

II 

3515. 927 

1  nn 
i  UU 

}^ 

3529. 679 

zinn 
tuu 

I 

3503. 785 i 

c  n  n 
bUU 

3 

3516. 003 

inn 
iUU  W 

3530. 143 

9n 
aU 

6 

II 

3504. 033 

200 

10 

II 

3516.  359 

500 

25 

II 

3530. 521 

500 

40 

II 

3504.  242 

o  n  n 

3516.  580 

Ann 

c 

3530. 741 

1  nn 
iUU 

10 

II 

3504. 574 

o  n  n  ^tt 

I 

3516. 828 

c  nn 

DUU 

1  nn 
i  UU 

3531. 038 

c.  n 
D  u 

3504. 631 

o  nn 
^UO 

3517.  256 

T  nn 
IUU 

3531. 134 

1  nn 
iUU 

{ 

3504. 849 

o  n  n 

3517.455 

1  nn 
IUU 

3531.  282 

9nn 
aUU 

3504. 991 

400 

3517. 960 

200  W 

3531. 438 

1000 

4 

3505. 485 

300 

50 

II 

3518. 086 

100 

3531. 643 

125 

15 

II 

3506.  044 

50 

3518. 139 

400 

3531. 870 

150 

50 

II 

3506.  127 

50 

10 

II 

3518. 403 i 

1000 

8 

3531. 925 

150 

75 

II 

JOVO,  JH\J 

300 

-2C1  Q  QQQ 
JDiO.  £307 

400 

50 

T  T 
1 1 

DDDCt  UvD 

100 
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Wave- 
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Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

3532. 500 

50 

I 

3546. 801 

50w 

I 

3561. 777 

500 

7 

I 

3532. 998 

20 

4 

II 

3546. 943 

50  w 

3562. 251 

200 

I 

3533. 614 

100 

I 

3547. 344 

1000 

J 

3562. 529 

100 

I 

3533! 714 

100 

10 

II 

3547".  460 

50 

I 

3562! 599 

200 

I 

3534. 227 

300 

I 

3547. 927 

50 

I 

3563. 302 

300 

c. 

3534. 374 

100 

I 

3548. 664 

200 

I 

3563. 372 

800 

2 

I 

3534. 646 

200 

I 

3549. 060 

50 

3563. 705 

100 

I 

3534. 909 

100 

I 

3549. 282 

100 

3563. 911 

250 

20 

II 

3535! 247 

200 

1 

I 

3549.'  597 

1200 

3 

I 

3563*.  972 

50w 

III 

3535. 375 

50 

3 

II 

3549. 735 

200 

50 

II 

3564. 069 

50 

^ 

3536. 014 

600 

25 

I 

3550. 045 

100 

I 

3564. 233 

300 

I 

3536. 631 

100 

25 

II 

3550. 291 

300 

50 

II 

3564. 502 

150 

I 

3536.  978 

100 

I 

3550.  718 

400 

2 

3564  601 

200 

3 

I 

3537'.  153 

450 

100 

II 

3550! 783 

300 

1 

I 

3564. 715 

300 

50 

II 

3537. 552 

100 

I 

3550. 881 

200 

I 

3565. 044 

100 

3537. 812 

50 

I 

3551. 401 i 

1000 

15 

I 

3565.  114 

200 

4 

I 

3538. 210 

200 

I 

3551. 738 

100 

3565. 176 

150 

I 

3538. 502 

100 

I 

3551. 881 

100 

20 

T  T 

X  X 

500 

20 

I 

3538! 772 

100 

1000  w 

III 

3552! 698 

50 

3565. 824 

500 

2 

I 

3538. 835 

100 

I 

3553. 110 

400 

100 

II 

3566. 193 

50 

L  W 

3538. 936 

50 

I 

3553. 379 

300 

15 

II 

3566. 542 

100 

I 

3539. 321 

800 

150 

II 

3553.  953 

50 

3567. 055 

200 

30 

II 

3539.  587  i 

4000 

100 

T  T 

X  X 

3554. 336 

150 

J 

3567  ?64 i 

1200 

20 

I 

3539! 846 

150 

I 

3554! 471 

50 

I 

3567. 642 

200 

3540. 049 

100 

I 

3554. 648 

10 

5 

II 

3567. 694 

250 

T  T 

11 

3540.  323 

20 

5 

II 

3555. 015 

1500 

10 

I 

3567. 966 

250 

30 

II 

3540.  510 

100 

I 

3555.  104 

200 

20 

II 

3568. 056 

50  w 

I 

50 

T 

X 

3555. 706 

500 

4 

3569  055 

50 

I 

3541. 116 

50 

I 

3555'.  836 

200  w 

I 

3569. 193 

100  s 

3541. 384 

50 

I 

3556. 318 

200 

25 

II 

3569. 624 

250 

T  T 
1  1 

3541.  623 

250 

50 

II 

3556. 773 

50 

I 

3569. 820 

1000 

5 

I 

3541. 973 

100 

15 

II 

3556.  969 

150 

3569. 930 

10 

3 

II 

3542. 209 

150 

3 

I 

3557. 037 

50 

J 

3570. 358 

500 

2 

I 

3542.'  500 

500 

2 

I 

3557.' 467 

400 

100 

II 

3570! 522 

250 

1 

3542. 629 

200 

20 

II 

3557. 692 

20 

I 

3570. 826 

100  1 

3543. 025 

150 

I 

3557.  724 

100 

2 

I 

3571. 008 

300 

I 

3543.  136 

50  w 

I 

3557. 811 

150 

3571.  573 

400 

75 

II 

3543. 202 

50 

I 

3558. 346 

100 

3 

J 

3571. 814 

100 

2 

I 

3544'.  018  i 

1500 

10 

I 

3558.'  794 

50 

1 

I 

3572! 070 

300 

2 

3544. 258 

250 

I 

3558. 843 

100 

2 

I 

3572. 393 

1000 

c  n 

T  T 
11 

3544. 364 

50 

6 

II 

3559. 449 i 

2500 

300 

II 

3573. 217 

1000 

100 

II 

3544. 474 

100 

1 

I 

3559. 609 

300 

20 

3573. 509 

500 

50 

II 

%^Ad  779 

150 

1 

T 

X 

•jcnn  7-24 

250 

30 

T  T 
L  L 

■?'i74  1  79 

400  w 

I 

3544. 851 

150 

I 

3559. 951 

300 

300 

II 

3574. 288 

200 

3544. 995 

500 

30 

II 

3560. 018 

300 

I 

3574. 479 

200 

3545. 183 

1  u 

II 

3560. 688 

I 

3574. 615 

xuu  n 

1 

3545. 288 

100 

II 

3560. 848 

75 

10 

II 

3575. 121 

1000 

5 

3545. 394 

100 

10 

II 

3560. 890 

300 

3575. 324 

750 

200 

II 

3545. 961 

500 

I 

3561. 287 

50  h 

3576.  486 

200 

10 

3546. 256 

200 

20 

II 

3561. 404 

250 

3576.  557  i 

1000 

40 

50 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

W ave  - 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lcimp 

Spark  trum 

3577.  140 

DU 

I 

3591. 907 

c.  U 

c. 

II 

3605. 821 

7c;n 

/DU 

I 

3577.  217 

400 

50 

II 

3592. 114 

75 

3606.  092 

125 

I 

3577.  746 

100 

I 

3592. 487 

50 

4 

Jj 

3606. 210 

150  w 

III 

3578. 168 

500 

25 

II 

3592. 779 i 

2000 

10 

I 

3606. 613 

75 

I 

3578.  525 

100 

I 

3593. 400 

20 

2 

I 

3606.  693 

40 

3 

I 

3578. 951 

3 

I 

3593. 877 

IDV) 

i.c.0 

II 

3606.  790 

/  3 

I 

3579. 347 

800 

150 

II 

3594. 100 

100 

8 

3607. 028 

75 

15 

II 

3579. 411 

200 

50 

II 

3594. 721 

100 

5^ 

3607. 393 

75 

5 

II 

3579. 452 

800 

I 

3594. 988 

400 

3 

I 

3607.  653 

20 

I 

3579. 545 

1000 

I 

3595. 250 

4 

6 

III 

3607. 726 

40 

I 

3579. 668 

I 

3595. 330 

inn 

7n 

II 

3607. 910 

an 

H  U 

2 

I 

3579. 900 

lOOw 

I 

3595. 611 

500 

10 

3607.  986 

20 

I 

3580. 046 

25 

2 

II 

3595. 969 

50 

} 

3608.  377 

1200 

5 

I 

3580. 227 

1000 

50 

II 

3596. 308 

20h 

I 

3609. 223 

200 

100 

II 

3581. 295 

200 

3 

I 

3596.  535 

50 

I 

3609. 443 

3000 

500 

II 

3581. 347 

1  nn 

1 

J. 

I 

3596.  903 

Rn 

D 

II 

3610.  039 

?nn 

^  u  u 

75 

II 

3581. 753 

800 

I 

3597. 019 

40 

2 

3610. 131 

150 

100 

II 

3581. 837 

300  w 

I 

3597. 495 

250 

4 

} 

3610.  395 

200 

150 

II 

3582. 008 

1000 

30 

II 

3597. 700 

50 

I 

3610. 648 

150 

2 

I 

3582. 389 

200 

2 

I 

3598.  120  i 

2000 

20 

I 

3610.  792 

150 

25 

II 

3582. 486 

^  u  u 

]^ 

I 

3598. 523 

^  nn 

I 

3611. 163 

1  nn 

1  UU 

I 

3583. 037 

600 

50 

II 

3598. 692 

125 

3611. 259 

40 

I 

3583. 107 

1000 

1 

I 

3599. 034 

50 

6 

II 

3611. 513 

20 

I 

3583.  294 

500 

1 

I 

3599. 357 

75 

15 

II 

3611.  655 

20 

I 

3583. 610 

100 

1 

I 

3599. 725 

200 

2 

I 

3611. 757 

20 

I 

3583. 931 

1  nn 
i  u  u 

I 

3599. 879 

/  D 

O 

o 

II 

3612. 117 

zin  11T 
*+u  w 

3 

II 

3584.  175  i 

800 

10 

I 

3600. 202 

50 

3612.  427i 

1400 

20 

I 

3585. 054 

400 

100 

II 

3600. 434 

250 

2 

\ 

3612. 865 

500 

10 

I 

3585. 246 

500 

I 

3600. 610 

50 

2 

I 

3613. 089 

20 

II 

3585.  552 

100 

5 

II 

3600. 824 

50 

6 

II 

3613. 542 

50 

I 

3585. 764 

i  u  u 

II 

3601. 044 

Ann 

II 

3613. 616 

9n 

c.  U 

2 

II 

3585. 885 

100 

10 

II 

3601. 298 

100 

3613. 779 

200 

20 

II 

3586. 481 

100 

I 

3601. 611 

50 

} 

3614.  009 

600 

100 

II 

3586.  698 

50 

I 

3601. 772 

125 

1 

I 

3614.211 

500 

3 

I 

3586.  959 

30 

4 

II 

3601. 986 

40 

6 

II 

3614.  350 

500 

3 

I 

3587. 097 

1  no 
1  u  u 

I 

3602. 301 

AO 

I 

3615.  132  i 

?nnn 

^  UU  u 

125 

II 

3587. 837 

100 

I 

3602. 485 

10 

3 

II 

3615. 366 

75 

6 

II 

3588. 223 

100 

25 

II 

3602.  653 

20w 

3615.  845 

100 

1 

I 

3588.  303 

125 

25 

II 

3602. 910 

75 

I 

3616. 176 

125 

1 

T 

I 

3589. 146 

125 

75 

II 

3603. 037 

100 

10 

II 

3616. 697 

400 

12 

II 

3589. 362 

i  J  u 

II 

3603. 208 

ROn 

pnn 

II 

3617.  020 

Rnn 

ou  u 

200 

II 

3589. 746 

1200 

15 

I 

3603. 360 

150 

100 

II 

3617. 116 

1200 

300 

II 

3589. 995 

200 

2 

I 

3603. 489 

40 

3617.  665 

125 

I 

3590.  354 

20h 

I 

3603. 620 

75 

5 

II 

3617. 743 

40 

3 

II 

3590.  527 

40 

10 

II 

3603. 686 

75 

I 

3617. 815 

75 

I 

3590.  933 

125 

I 

3604. 049 

500  d 

I 

3617. 941 

20 

2 

I 

3591. 058 

200 

200 

II 

3604.  480 

75 

3618. 362 

800 

8 

I 

3591. 256 

100 

I 

3604. 680 

800 

4 

{ 

3618. 590 

50 

I 

3591. 452 

1000 

3 

I 

3605. 197 

500 

2 

3618. 756 

200 

2 

I 

3591. 621 

30 

3 

II 

3605. 649 

100 

15 

II 

3619. 210 

200 

1 

I 

546637  O  -60  -  3 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

3619.  345 

20 

2 

I 

3630.  477 

20 

3641.  400 

40 

3619. 622 

50 

3630.  613 

40 

4 

II 

3641.581 

20 

I  i 

3619. 708 

75 

25 

TT 

±  4 

3630. 844 

40w 

1 

3641.841 

100 

20  II 

3619. 924 

40 

3630.  986 

40 

3642.  249 i 

2200 

10  I 

3620.  046 

40 

I 

3631.  151 

40 

5 

II 

3642.  569 

400 

3  I 

3620.  287 

200 

I 

3631.  703 

40 

3642. 889 

40 

6  II 

3620.  372 

200 

75 

II 

3631.  861 

100 

3643.  026 

40w 

3620.  499 

40 

10 

T  T 

3632. 116 

75 

3643. 513 

800 

I  1 

3620.  557 

40 

3632.  225 

50 

3643. 825 

20w 

I 

3620.  837 

250 

2 

I 

3632.  624 

100 

30 

II 

3644. 014 

40 

I 

3621.118 

1200 

200 

II 

3632.  830 i 

1000 

10 

3644. 352 

100 

20      II  , 

3622. 282 

125 

3633. 079 

40 

II 

3644.716 

50 

5    II  ; 

3622.  331 

1000 

5 

3633. 244 

40s 

3644,  989 

100 

I  1 

3622.  731 

40 

5 

II 

3633. 370 

50 

10 

II 

3645.  251 

4 

2  II 

3622. 795 i 

800 

4 

I 

3633. 683 

40 

3 

3645.  364 

200 

2  I 

3622. 932 

20 

4 

II 

3633. 735 

20 

1 

3645. 569 

100 

3623.  052 

10 

4 

II 

3633. 908 

50 

3645.  707 

200 

2  1 

3623. 768 

50 

2 

3634.  221 

100 

25 

II 

3645.  885 

20h 

I  1 

3623.980 

75 

75 

II 

3634.  580 

1700 

15 

3645.  951 

40 

I  t 

3624.471 

400 

50 

II 

3634.  907 

100 

3646.  271 

150 

1      I  ( 

3624. 895 

400 

150 

II 

3635. 242 

100 

30 

II 

3646.  580 

20 

3625.  027 

400 

100 

II 

3635.  422 

200 

200 

II 

3646.  882 

100 

20  II 

3625.  147 

200 

3 

3635,  944 

1900 

15 

3647. 047 

20  w 

2  II 

3625. 625 

500 

100 

II 

3636. 176 

100 

20 

II 

3647.  304 

100 

10  II 

3625. 889 

150 

75 

II 

3636.288 

50 

3647.  375 

100 

10  II 

3625.927 

250 

50 

II 

3636.  350 

40 

2 

3647. 646 

200 

50  II 

3626. 085 

75 

5 

J 

3636. 566 

100 

20 

II 

3648.  171 

100 

15  II 

3626. 473 

100 

1 

3636. 831 

400 

2 

3648.  420 

150 

20  II 

3626.  558 

lOOh 

1 

I 

3637. 557 

150 

25 

II 

3648. 635 

50 

4  II 

3626.619 

lOOh 

1 

I 

3637. 684 

50 

3 

3648.  852 

100 

3  I 

3626.  940 

150 

4 

I 

3637.  748 

40 

3  w 

II 

3649. 248 

600 

150  II 

3627. 073 

50 

2 

3638. 000 

50 

3649. 733 

1200 

20  I 

3627. 152 

50 

3 

TT 

X  X 

3638.  098 

50 

3650. 193 

50 

I 

3627. 264 

75 

10 

II 

3638. 146 

50 

3650. 440 

75 

3  I 

3627. 339 

20 

I 

3638.  316 

400 

3 

3650.  518 

75 

5      II  - 

3627.589 

50 

10 

II 

3638. 642 

500 

4 

3650.765 

200 

75  II 

3627. 647 

20 

5 

J 

3639. 445 

750 

125 

II 

3651.  570 

125 

6      II  j 

3627. 721 

20 

3639. 606 

10 

4  w 

II 

3651.  827 

40 

I 

3627. 792 

40 

3 

I 

3639. 866 

400 

10 

3652.  166 

1000 

200  II 

3628.  023 

75 

I 

3639.  994 

40  h 

3652.  537 

150 

50  II 

3628. 124 

50 

I 

3640.  035 

50 

3652. 870 

40 

3628. 397 

20 

J 

3640. 182 

20 

5 

II 

3653. 093 

50 

I   -  1 

3628. 556 

40s 

3640. 470 

5 

3653. 373 

75 

I  r 

3628. 862 

50 

I 

3640.  566 

75 

3653. 601 

100 

10      II  f 

3628.923 

20 

I 

3640. 881 

40 

10 

II 

3653. 812 

20 

_  L 

^  ; 

3629. 007 

50 

I 

3640. 922 

75 

3653. 918 

20 

1         I  ^ 

3629. 269 

40 

2 

3640.  959 

50 

3654. 139 

20 

I 

3629. 338 

50 

40 

II 

3641. 109 

75 

15 

II 

3654. 464 

300 

4  I 

3629. 376 

40 

3641.  286 

50 

12 

II 

3654.  583 

75 

151  II 

3629. 850 

200 

2 

3641.  367 

40 

I 

3655. 029 

20 

2  I 

52 
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"Wavelengths 

of  Thor 

ium  Spectra  - 

Continued 

J 

-;  Wave- 

Intensity  Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

'!  length 

Lamp 

Spark  trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

1 

3655.  127 

250 

2  I 

3668. 140 i 

1000 

20 

T 
1 

3681. 105 

40 

3 

II 

3655. 331 

40  w 

3668. 391 

71; 

1 

L 

I 

3681.  178 

7c 

/  D 

20 

II 

3655.  839 

40 

3668.  834 

40 

I 

3681.  263 

D  u 

I 

3655. 962 

50 

T 

3668. 913 

75 

T 
1 

3681.  574 

9n 

I 

1  3656. 047 

40 

T 

3669. 330 

50 

T 

1 

3681. 882 

^  uu 

50 

II 

3656. 200 

125 

50  II 

3669. 406 

40 

12 

T  T 
1  1 

3682. 178 

100 

1 

I 

3656. 694 i 

1000 

4  I 

3669. 642 

200 

1 

i. 

I 

3682. 291 

t;n 

1 

I 

3657. 058 

125 

1  I 

3669. 969 i 

750 

J. 

I 

3682. 348 

7C 

15 

II 

3657.  296 

40  w 

3670. 063 

?5n 

■in 

T  T 
11 

3682. 486 i 

^  nnn 

8 

I 

:  3657.526 

40 

6  II 

3670.  520 

50 

1 

X 

T 
1 

3682. 838 

1  n 

5 

II 

3657. 644 

200 

3670.  635 

100 

10 

T  T 
X  1 

3683. 186 

40 

I 

3658. 064 

600 

150  II 

3671. 029 

?n  w 

II 

3683. 312 

/ 

10 

II 

3658.  228 

200 

100  II 

3671. 165 

40 

8 

II 

3683. 491 

X  t  -J 

2 

II 

3658.  540 

5 

3671. 255 

50 

T 
1 

3683. 722 

3 

II 

3658.  808 

1000 

5  I 

3671. 536 

700 

?n 

T 
1 

3683. 849 

c  u 

I 

3659. 509 

1500 

200w  II 

3671.  787 

20 

T 
1 

3683.  936 

50 

8 

II 

3659.  631 

1500 

50  I 

3671. 881 

4n 

I 

3684. 363 

Rn 

I 

3660.  098 

50  w 

2  II 

3671. 973 

?n 

I 

3684. 731 

4n 

2 

I 

3660.  335 

50 

1  I 

3672. 299 

400 

T 
1 

3684. 935 

4nn 

T  U  U 

10 

I 

3660.  502 

200 

2  I 

3672. 517 

300 

2 

T 
1 

3685. 587 

1  nn 

X  u  u 

I 

i  3660.  930 

10 

3672. 947 

75 

12 

T  T 
1  1 

3685. 868 

100 

12 

II 

3661. 470 

40 

200  III 

3673. 104 

100 

I 

3686.  284 

I 

3661.  590 

200 

3673. 262 

100 

50 

II 

3686. 398 

4n 

I 

3661.  621 

500 

125w  II 

3673. 792 

200 

^  nn 

X  U  "J 

T  T 
1  1 

3686. 981 

1  nn 

X  U  IJ 

20 

II 

3661.  981 

150 

1  I 

3674. 008 

200 

2 

T 
1 

3687. 196 

1  "^n 

T 

I 

3662.  188 

50 

3  II 

3674. 089 

250 

1 

T 
1 

3687. 500 

75 

20 

II 

3662.  286 

50 

3674.  417 

I 

3687. 666 

1  nn 

X  U  vj 

30 

II 

3662.  571 

40 

2  I 

3674. 650 

?n 

2 

I 

3687. 977 

500 

3 

I 

3662.  637 

20 

2  II 

3674.  890 

"^nn 

% 

T 
1 

3688. 199 

50 

4 

II 

3662.  753 

125 

3675.  136 

400 

T 
1 

3688. 265 

40 

c 

T  T 

II 

3662.964 

50 

3675. 568 

1000 

200 

T  T 
1  1 

3688. 664 

50 

I 

3663.  197 

100 

50  TT 

3675. 788 

4nn 

c 

I 

3688. 759 

1000 

200 

II 

3663. 552 

3675. 961 

4nn 

U  u 

9 

L. 

I 

3689. 571 

Rn 

I 

3663.  702 

800 

TT 

3676. 149 

J?  u  u 

'X 

T 
1 

3689. 731 

7R 

I 

3663.967 

40 

3676. 689 

1  on 

X  u  u 

X  -/ 

T  T 
1  1 

3690.  115 

500 

30 

T  T 
11 

3664.  108 

150 

1  I 

3676. 822 

50 

3 

T 
1 

3690. 490 

300 

50 

II 

3664. 589 

1  on 

X  w  U 

3676. 961 

i_  u  w 

I 

3690. 624 

1  nnn 

X  U u 

15 

I 

3665. 043 

40 

3677. 087 

•-r  u 

II 

3691.  413 

700 

8 

I 

3665.  181 

7'^ 

in     T  T 

3677. 308 

7^ 
/  -J 

T 
1 

3691. 615 

500 

5 

I 

3665.  449 

inn 

X  u  u 

3677. 744 

71; 

T  T 
1  1 

3691. 881 

1300 

3 

T 
1 

3665.  625 

75 

3677. 917 

100 

20 

T  T 
il 

3692. 076 

200 

40 

II 

3665.  725 

1  nn 

±  u  u 

?  ^        T  T 

3678. 043 

1  Rn 

?nn 

II 

3692. 390 

500 

III 

3665.905 

3678. 272 

4n 

1  n 

J.  u 

II 

3692. 566 i 

1200 

4 

I 

3666.  144 

3678. 478 

4nn 

H  u  u 

-? 

J 

T 
1 

3693. 247 

100 

I 

3666.  374 

A        T  T 

U  11 

3678. 772 

4n 

U 
D 

T  T 
1  1 

3693. 533 

100 

8 

II 

3666.  802 

%  T 
J  1 

3679. 131 

Ann 

T 
i. 

3693.  697 

1  ?5 

4 

I 

3666.  984 

900 

7  I 

3679. 551 

400  h 

10 

I 

3693. 809 

200 

3 

I 

3667. 312 

20 

3679. 715 

500 

200 

T  T 
11 

3693. 905 

200 

100 

II 

3667.  459 

40 

3680. 443 

400 

3 

I 

3693. 990 

300 

15 

II 

3667. 621 

150 

1  I 

3680. 604 

250 

2 

I 

3694. 177 

800 

2 

I 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

XCIIU  I'll 

Lamp 

Spark 

Is  xx^th 

Lamp 

Spark  trum 

3694. 243 

75 

J 

3704. 968 

75 

10 

II 

3716. 765 

50 

3 

II 

3694. 365 

400 

4 

I 

3705. 942 

50 

8 

II 

3716.  940 

50 

3694. 785 

50 

3 

3706. 054 

50 

7 

II 

3716. 986 

50 

I 

3695. 050 

30 

4 

II 

3706. 222 

40  w 

I 

3717. 069 

50 

3695. 289 

600 

3 

3706. 409 

75 

5 

II 

3717. 383 

75  w 

3 

II 

3695. 742 

20 

J 

3706. 771 

2400 

30 

I 

3717. 508 

10 

I 

3695.  976 

250 

100 

II 

3706.  996 

400 

12 

I 

3717.  609 

10 

I 

3696. 255 

20 

3707. 430 

100 

10 

II 

3717. 830 

100 

30 

II 

3696.  310 

2 

} 

3707. 467 

100 

I 

3718. 164 

100 

18 

II 

3696.  403 

40 

J 

3707. 600 

75 

I 

3718.  450 

10 

^ 

3696. 526 

75 

J 

3707.  719 

75 

I 

3718. 651 

100 

10 

II 

3696. 647 

150 

30 

II 

3708. 393 

75 

I 

3719. Oil 

50 

3 

II 

3696.  757 

100 

1 

3708. 482 

40 

I 

3719. 147 

10 

I 

3697. 032 

150 

30 

II 

3708. 571 

40 

I 

3719. 435 i 

3000 

3697.  198 

100 

3708. 663 

40 

4 

II 

3719. 694 

50 

5 

T  T 
II 

3697. 503 

50 

J 

3708.  757 

100 

10 

II 

3719. 960 

600 

300 

II 

3697. 744 

200 

I 

3708. 884 

40 

I 

3720.  307 

300 

200 

II 

3698.  106 

1300 

8 

3709. 400 

20 

I 

3720. 694 

75 

10 

II 

3698. 297 

100 

30 

II 

3709. 625 

75 

15 

II 

3720. 998 

100 

2 

I 

3698. 608 

50 

3709. 853 

125  w 

I 

3721. 216 

400 

3 

3698. 750 

75 

10 

II 

3710.  074 

50 

I 

3721.  344 

100  1 

5 

I 

3699. 049 

100 

3710.  221 

50 

I 

3721. 484 

75 

I 

3699. 181 

200 

2 

\ 

3710. 288 

100 

I 

3721.  821 

1500 

300 

II 

3699. 352 

100 

1 

3710. 549 

40 

5 

II 

3722. 113 

1000 

200 

II 

3699. 580 

5 

J 

3710. 668 

40  w 

I 

3722. 818 

75 

3699. 882 

500 

5 

J 

3710. 823 

40 

I 

3723. 287 

100 

30 

II 

3700.  311 

125 

30 

II 

3710.  942 

50 

I 

3723. 656 

100 

10 

II 

3700. 456 

50  h 

2 

3711.  304  i 

600 

150 

II 

3723. 927 

100 

I 

3700. 521 

20 

\ 

3711. 622 

600 

I 

3724. 171 

20  h 

I 

3700. 767 

125 

100 

II 

3711. 819 

125  d 

1 

I 

3724. 296 

40 

i 

3700. 978 i 

300 

5 

J 

3711. 921 

100 

I 

3724. 494 

100 

4 

I 

3701. 585 

75  w 

I 

3712. 185 

50 

I 

3724. 662 

100 

4 

I 

3701. 873 

75 

3712.  297 

20 

I 

3724.  729 

150 

100 

II 

3702. 065 

100 

10 

II 

3712. 368 

75 

I 

3724. 935 

20 

I 

3702. 135 

75 

3712. 540 

400 

75 

II 

3725. 162 

50 

^ 

3702. 251 

20h 

J 

3713. 020 

20w 

1 

I 

3725. 391 

500 

4 

I 

3702. 470 

50 

I 

3713. 164 

20 

I 

3725.  721 

100 

I 

3702.  627 

20 

3713. 404 

20 

2 

I 

3725. 866 

100 

I 

3702. 867 

125 

75 

II 

3713. 638 

20  w 

1 

I 

3725. 961 

75 

3703. 233 

500 

3 

3713.  887 

75 

4 

II 

3726. 094 

20 

C. 

T  T 
1  1 

3703. 460 

30 

J 

3714. 072 

20 

3 

I 

3726. 191 

100 

4 

I 

3703. 776 

600 

4 

I 

3714. 295 

40 

4 

II 

3726.  721 

600 

100 

II 

3703. 908 

200 

20 

II 

3714. 329 

40 

3 

II 

3726. 836 

20 

I 

3703.  986 

20 

II 

3714. 689 

50 

I 

3727. 154 

400 

2 

3704. 085 

200 

30 

II 

3715. 080 

75  s 

I 

3727. 253 

300 

2 

3704.  141 

Ten 

150 

J 

3715. 558 

o  c  n 

i 

I 

3727. 356 

3UU 

2 

3704. 341 

75 

6 

II 

3715. 717 

50w 

3 

II 

3727.  902  i 

800 

10 

50w 

J  1  L  -J  »  OOO 

100 

1 

T 
1 

10 

2 

II 

3704. 713 

75w 

2 

3716. 216 

40 

3 

II 

3728. 495 

10 

3704. 866 

400 

2 

3716.  576 

200 

3 

I 

3728.  572 

10 

5^ 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

i  1  CO,  DDO 

20 

T 
1 

17/11     0  Q  C 

i  /4i. bob 

lOOh 

1 

I 

3755. 810 

1 

2 

11 

1  7  0  Q    7  1  'J 

i  1  do.  1  ii 

H  U 

I 

1 7 0  no Q 

1  nn 

iUU 

1 

1 

I 

3755. 986 

0  c  n 
2bU 

3 

)  1  LQ,  ViO 

i  U  U  W 

I 

17/1  0  C\UC 

i  1  Hd,  Ubo 

i;n 

DU 

1 
1 

I 

3756. 291 

oUU 

25 

II 

3728.  986 

1  n 

9  h 

^  n 

T  T 
II 

3742. 234 

1  nn 

i  UU 

1  n 
iU 

II 

3756.  450 

lOU 

1 

3729. 124 

90 
^  u 

T 
I 

3742. 279 

c^n 

DU 

I 

3756. 557 

DU  W 

0  C  "7 

lOw 

T 
I 

17/10     C  0  C 

3  / 'id,  bob 

50  w 

I 

3756.  756 

100 

6 

II 

1 

i 

I 

17  ^  O    7  17 

3  /  'id,  1  i  1 

^  n 
i  u 

I 

3756. 891 

0  n 
2U 

2h 

II 

J?  u  u 

I 

17/1  0    Q01  i 

i  1  Hd,  T di  1 

linn 

i.  1  UU 

on 

iiU 

I 

O  7  C  7      O  O  C 

3757. 385 

1  0 

J.U 

3730. 371 

Qnn 

vUU 

c 

T 

I 

3743. 172 

9n  117 
^  u  w 

I 

3757. 695 

1  ono 
iUUU 

20 

I 

3730.  620 

1 

i 

T  T 
I  I 

3743.  512 

coy} 

i;n 

DU 

T  T 

II 

3758. 380 

1  c 

lb 

2 

'aT'in  7/1 Q 

150 

200 

T  T 
I  I 

17/11  QClL. 

i  1 4^.  oUo 

150 

8 

II 

3758. 465 

600 

5 

J 

17 1 n  0 □ c 

0  n 

1 

II 

17/11     OQ  O 
i  1  m,  070 

•^n 

JU 

I 

'3  7  C  O     "7  0  0 

3758.  702 

onn 

^UU 

2 

J 

J 1  il. doc 

?  nn 

I 

17  ^  ^     C 1 7 

i  1 44.  oil 

/  D 

I 

Q  7  C  O     O  O  O 

3/58. odd 

A  n  117 

DU  w 

3 

II 

3731.  421 

Rn 

D  U 

T  T 
I  I 

3744. 662 

1  nn 

i  UU 

c 
D 

T  T 

II 

^Ib^,  266 

1  t;n 

IDU 

3731. 686 

^  u  w 

T 
I 

3744. 743 

1  Rn 

1 D  U 

&  U 

II 

3759.  312 

mo 

JUU 

25 

1711     Q1  1 
J  1  jL,  Oil 

40w 

T 
I 

17/1/1    Q  c  n 

i  1 44.  obu 

50 

T 

I 

1  7  C  Q     /I  O  Q 

300 

8 

J 

1710    0  C  0 

1  nn 

1  UU 

I 

17/1/1     Q 1  O 

i  1 44.  ^ Id 

T  c;n 

i  D  u 

I 

o  7  c  n    o  o  o 

ilo^, 883 

7 1; 

/  D 

J 

1710    C 1Q 

1  nn 

1 

1 

I 

1 7  /I  C    1  D  0 

3  / 4b.  iod 

9nn 

^  UU 

o 
c 

I 

i'7 c  n   o o  n 
3  / 6U.  28U 

oi;n 

^DU 

50 

II 

3732. 659 

D 
O 

T  T 
I  I 

3745. 660 

jO\j 

A 

I 

3760.  803 

c;o 

DU 

3732. 727 

c^n 

J  U 

0 

c 

T  T 
II 

3745. 978 

Q  nn 

7  UU 

onn 

^  UU 

T  T 

II 

3761. 104 

ROO 
DUU 

12 

1710    Q  7  Q 

500 

4 

T 
I 

i  1  4d.  ddb 

50 

4 

II 

37d1, 214 

40 

3 

J 

1711     Li^  A 

nn 

J  UU 

c 
J 

I 

17/1  ^  10Q 

i /4o. idv 

in 

i\j 

I 

3  /  61.  314 

100 

^  UU 

3 

J 

1711    Q  y1  C 

i  1  ii,  74l3 

c.  U 

I 

1  -7  /I  /  ALA 

3  / 4d. 4d4 

tD  u 

0  n 

u 

II 

3761. 466 

100 

JUU 

3 

J 

3734. 122 

t  u  w 

1 
1 

T 
I 

3746.  669 

0  n 
^  u 

I 

3761. 522 

1  00 
iUU 

1 

I 

3734.  416 

An 
t  u 

0 

c. 

T 
1 

3746.  794 

in 

T 

I 

3761.700 

ICO 

ibu 

2 

171/1     C  Q  1 

3  / 34. 373 

200 

75 

II 

17/17  17^ 
i  /  H  1.  i  /O 

50 

4 

I 

0-7/1      0  0 

3 / bl. bob 

50w 

2 

J 

1 7 1 C  ICQ 

3  /3b.  33^* 

^  n  «7 

3  U  W 

I 

17/17     O  1  C 

i  I'M ,  dio 

An 

4U 

I 

3761,  VbU 

c 
D 

J 

1  7  1  C     C  1 

373d. blU 

inn 

iUU 

1  0 

II 

17/17  CIO 

i  I'M ,  bio 

Qnn 

7  UU 

inn 
u 

II 

07/0      T  ^  0 

i  Iod, 148 

1   0  ITT 

i  u  W 

J 

3735. 835 

1  n 
i  u 

I 

3748. 272 

1  nn 

iUU 

An 

4U 

II 

3762. 258 

1 0 

I 

3736.  499 

1  0 1; 

0 
i. 

T 

I 

3748. 824 

1  nn 

I 

3762.  403 

7R 
/  D 

2 

^ 

1  7  1  QIC 

3  736.  93b 

100 

30 

II 

1  7  /I  O    Q  7  n 

3  /4o.  97U 

25 

10 

T  T 

II 

1  7  i  0     /I  Q  C 

3762. 495 

10 

1 

J 

1717   c  n  Q 
5  1  i  1 ,  bU7 

7n  n 
/  u  u 

D 

I 

1  7  /)  Q  HOC 

3  / 4V. Uob 

oc;n 
^:du 

0 

I 

17^0  07Q 

3 /b2. 8  /V 

1  R  nn 

iDUU 

300 

II 

1717   ^ 1 n 
3  /3  /.  63U 

1  n 
i  U 

D 

II 

17  /I  Q    /I  1 

3  / 4V. 41U 

1  n 
i  u 

I 

17^0  OlCi 

3 / 62.  93b  1 

1  onn 

3737. 930 

c;  n 
J  u 

c 
D 

T  T 

II 

3749. 621 

c;  n 
D  u 

1 
i 

I 

3763.  320 

dOV 

75 

II 

3738. 106 

on 

/I 

T  T 

II 

3749.  744 

c;n 

DU 

I 

3763. 573 

1  nn 

i  UU 

20 

II 

1  7  1  O     1  £.  ^ 

3  /3o. 366 

75 

T 

I 

1  7  C  n     1  /I  Q 

3  /bU.  149 

20 

T 

I 

1 7  1  L  cr\ 
3763. 66U 

40 

4 

II 

1710     ^ 1 ^ 

3  /3o. 434 

c;  n 

3  u 

I 

17  c  n    ^  QO 

3 /bU. 47^ 

inn 

jUU 

o 
d 

I 

1  -7  /  ^   n  c  1 
3  / 64,  Ubi 

1  00 

iUU 

15 

II 

1  7  1  O  7/11 

373o. 741 

1  n 
i  u 

0  n 
^:u  w 

II 

17  C  n  CL~1 

i  IDV,  00  1 

yi  n  TIT 
4U  W 

117 

D  W 

II 

11 C  A     1  0  Q 

3 / 64. 189 

1  00 

i  UU 

3738.  836 

^nn 

DUU 

inn 

iUU 

T  T 

II 

3751. 018 

inn 

JUU 

o 

c 

T 

I 

3764.  655 

i;n 

DU 

3 

I 

3739. 185 

7  c 

T 

I 

3751. 122 

inn 

JUU 

1 
i 

T 

I 

3764. 801 

i;n 

DU 

'J  "7  "2  Q    o  m 

20w 

T 

I 

1  7  C  1      7  C  O 

3 /bl.  /bo 

10 

10 

II 

1 7  ^  c   0  yi  1 
i  loo.  24i 

800 

I 

373V, 37b 

1  n  Vi 
i  u  n 

I 

1 7  C  1     O  O  O 

3 /bl.  oo<i 

9n 

c  U 

I 

1  -7  /.  c  yi  1  0 
3 / ob. 412 

DUU 

3 

J 

1 7  Q  n  /on 

3/39. 68U 

1  Q  n 

i  3  u 

I 

1 7  c  o   n  o  o 
ilbd,  U2o 

1  n  v> 
lu  n 

I 

1 7  ^  c    c  1 7 
3 / bb.  bi  / 

A 
t 

2 

II 

3739. 940 

1  n 

I 

3752. 128 

9n 

C  u 

I 

3765.693 

1  nn 

X  u  u 

3740.  073 

in  Vi 

T 

I 

3752. 569 i 

JDUU 

•^nn 

JUU 

T  T 
II 

3766. 076 

9nn 
^uu 

2 

3  / 4U,  407 

c  u 

/I 

T  T 

II 

1  7  C  1     O  /I  1 

3 7b3.  ^:41 

9Rfl 

1 

T 
I 

17  ^  ^    A  A  C 

3  loo,  44b 

X  UU 

3  /4U,  737 

30 

I 

1 7  C  1     /I  C  1 

3  /b3. 4b3 

20 

I 

17^7  010 

3  /o  /.  2iU 

10 

5 

II 

1 7  /I  n    O  /  7 

3/40.  867 

300 

75 

T  T 

1 1 

1 7  c  /I    n  n 
3/b4. U31 

400 

4 

T 

X 

17^7    ^  ^  Q 

i lb  1 , 468 

50 

3741. 194 

3000 

500 

II 

3754. 593 

600 

50 

II 

3767.  548 

50 

17/11  ^,7C 
J  /  4i.  D  /D 

30 

2 

II 

17  R  c:  0 1  n 
J  /  00,  dL\J 

900 

20 

I 

17^7  PQCJ 
i 1 0 1 , 077 

500 

200 

II 
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Wave- 

Inten 

sity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

opa.rK 

Lamp 

Spark 

1  ^Tl  fTi"!^ 
XCXIH  til 

Lamp 

Spark  trum 

3768. 436 

250 

20 

11 

3780.  524 

20 

I 

3793. 203 

10 

1 

3768. 673 

40 

3780.  966  i 

350 

10 

I 

3793.  305 

20 

I 

3768.  775 

40 

3781. 314 

180 

5 

I 

3793. 497 

200 

10 

II 

3768.  930 

20 

{ 

3781. 801 

20 

I 

3793. 816 

250 

1 

I 

3769.  095 

20 

J 

3782. 103 

75 

10 

11 

3794. 150 

400 

inn 

3769. 253 

50 

J 

3782. 325 

20 

I 

3794. 309 

40 

10 

II 

3769.  592 

600 

3 

I 

3783. 008 

500 

300 

II 

3794. 689 

400 

2 

I 

3770.  054 

1300 

15 

3783. 289 

500 

100 

II 

3795. 380 

500 

30 

II 

3770. 377 

10 

\ 

3783.  490 

100 

I 

3795. 675 

50 

4 

3770.  557 

5h 

J 

3783.  657 

300 

30 

II 

3796. 047 

100 

3770.  608 

10 

J 

3783. 743 

30 

15  1 

II 

3796. 187 

40 

2 

I 

3770.  718 

50  w 

I 

3784. 129 

50  w 

I 

3796. 226 

20 

I 

3770. 845 

20 

3784. 402 

50 

I 

3796. 333 

10 

I 

3770. 928 

20  h 

\ 

3784. 567 

250 

2 

I 

3796. 371 

20 

I 

3771. 370 i 

1500 

4 

J 

3784. 788 

100 

1 

I 

3796. 681 

100 

i 

3771. 617 

400 

J 

3785. 145 

50 

I 

3796. 724 

400 

2 

I 

3771. 960 

10 

I 

3785.  277 

125 

I 

3796. 937 

100  h 

I 

3772. 234 

200 

20 

II 

3785.  600  i 

1000 

300 

II 

3796. 991 

50 

I 

3772. 419 

20 

3785. 906 

100 

200 

II 

3797. 201 

400 

2 

3772. 648 

500 

J 

3786. 452 

10 

I 

3797. 450 

150 

Id 

T  T 
1  1 

3773.  046 

100 

10 

II 

3786. 876 

300 

30 

II 

3797. 712 

150 

2h 

II 

3773. 306 

100 

3787. 105 

50 

3 

II 

3798. 030 

2  h 

I 

3773. 458 

50 

3787. 213 

20 

I 

3798. 099 

400 

6 

I 

3773. 744 

600 

20 

II 

3787. 472 

150 

30 

II 

3798. 444 

10 

6 

II 

3774. 194 

400 

20 

II 

3787. 634 

150 

1 

I 

3798. 768 

50 

3774. 729 

250 

J 

3787. 754 

40 

I 

3799. 162 

30 

I 

3774.  930 

2 

I 

3788.  352 

300 

30 

II 

3799.  263 

50 

2h 

II 

3775. 156 

200 

1 

3788. 744 

10 

I 

3799. 384 

100 

I 

3775. 311 

100 

6 

II 

3789. 113 

1000 

100 

II 

3800. 104 

2 

2 

II 

3775. 418 

200 

1 

3789.  164 

1500 

I 

3800. 194 

300 

0 

c 

3775. 905 

200 

30 

II 

3789. 395 

50 

2 

II 

3800. 365 

300 

25 

II 

3776.  272 

600 

6 

3789. 516 

20 

I 

3800.  585 

150 

150 

II 

3776. 496 

100 

3789.  552 

15 

I 

3800.  874 

20 

I 

3776.  614 

200 

6 

II 

3789, 601 

15 

2  w 

II 

3800. 924 

20 

I 

3777.  180 

100 

3789. 654 

20 

I 

3801. 150 

10 

3777. 283 

40 

8 

II 

3789. 948 

50 

30 

II 

3801. 320 

75 

10 

II 

3777.407 

200 

3790. 089 

50 

75 

II 

3801. 441 

900 

8 

I 

3777. 553 

100  w 

3790. 271 

20 

I 

3801. 567 

500 

6 

I 

3777.  743 

75 

1 

\ 

3790. 350 

500 

4 

I 

3801. 914 

100 

25 

II 

3777. 818 

50 

2h 

II 

3790.  787 

1400 

20 

I 

3802. 143 

150 

oc 

CD 

T  T 
11 

3778.  045 

75 

1 

J 

3791. 034 

20 

I 

3802. 416 

200 

I  t 

3778. 356 

20 

2h 

II 

3791.  215 

75 

I 

3802. 620 

20 

I       ■  [ 

3778. 518 

20 

3791. 293 

250 

150 

II 

3802. 723 

40 

I  { 

3778. 750 

100 

3 

\ 

3791. 507 

150 

I 

3802. 865 

200 

2 

I  \ 

3778.  910 

50 

1 

J 

3791. 970 

100 

15 

II 

3803.  075  i 

4000 

30 

T  r 

3778.  980 

75 

J 

3792. 096 

20 

I 

3803.  607 

50  w 

3779. 562 

150 

1 

3792. 382 

300 

10 

I 

3803. 837 

150 

2 

I  7 

3  1  /V.  Kyi i 

CD  W 

c. 

T  T 
1  1 

i  IT iL.  1  iLo 

500 

4 

T 
1 

'^007  Q7Q 

600 

5 

3780.  149 

75 

1 

3792. 953 

125w 

8w 

II 

3804. 120 

200 

li  1 

3780.  288 

40 

3 

II 

3793. 092 

200 

1 

I 

3804.  326 

150 

10 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

•j  Wave- 

Intensity 

Spe  c  - 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

M  length 

Lctmp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

i  ■tana,  mi 

200 

12w 

II 

Jul  O.  U  7  J? 

100 

4 

T  T 
1  1 

•ZQ-^l  'XC.L 
JOJl,  JDO 

20 

I 

200 

20 

II 

"^Rl  R   ARA  i 
Jul  0.  DOD  1 

500 

5 

1  Q  o  1     6,  A  A 
JOJl,  OHH 

150 

I 

200 

100 

II 

■2Qn  Q  119 
July,  lie 

150 

1 

•2  0  '2  1      7  ^2  7 

400 

200 

II 

3805. 814 

700 

125 

II 

3819. 161 

301 

3831. 959 

20w 

3805.962 

50 

100 

II 

3819.  279 

30 

3 

3832. 580 

50 

I 

20 

I 

•2R1  Q  -J-JI 
July ,  J  J 1 

50 

3 

'2Q'29  709 

200 

30 

II 

100 

I 

July ,  01 1 

40 

"2  D  "2  9    Q  7  n 

75 

20 

II 

30 

8w 

II 

JOly,  070 

200 

•2  Q  '2  ^2    n  0  ^ 

jojj.  Uob 

400 

4 

3806.  516 

50 

I 

3819. 935 

40 

30 

n 

3833.  224 

50 

3 

T  T 
X  J. 

i  3806.  878 

r 

40 

I 

3820.  093 

75 

3833. 691 

75 

12 

II 

jOU  1  •  L.OO 

200 

2 

I 

■2R9n  7HA 
JOCXJ.  1  OD 

1200 

'XQ1 A  A~I~1 
JlOJH.  'ill 

40 

I 

JQ\J  1  ^  D  J  L. 

15 

2 

II 

JOc.1,  HcD 

1000 

200 

IQ'XA     Q  Q  7 

JO j4.  00  / 

75 

I 

■^SriT  A77 
JO\)  1,0/1 

lOOw 

5 

I 

•2P9-1  7AQ 
jocl.  1  Hy 

100 

3 

JOJD.  Udo 

40  w 

I 

3807.  871 

1200 

300 

II 

3822. 152 

1000 

250 

3835. 348 

100 

3808.  125 

300 

75 

II 

3822. 704 

100 

1 

3835. 409 

125 

1 

I 

!  jouo*  D± o 

5 

2 

II 

JUC.C-,  ODD 

200 

2 

IQICi    7  00 

100 

I 

.POUOa  Ol^ 

400 

10 

I 

'?R9'^  nAA 
JOL.J,  U DO 

600 

4 

•20  -2  c     Q  C  Q 

jOjD.  yjO 

100 

2 

I 

Uo»  007 

5 

3 

II 

'2Q9'2     ^21  Q 
JOC.J.  J  lo 

125 

20 

'2Q'2  A    9  flQ 

30 

1 

3809. 014 

10 

I 

3823. 458 

125 

I 

3836.  538 

400 

4 

J 

3809.  125 

'j 

50 

I 

3823. 582 

400 

125 

II 

3836. 582 

400 

5 

I 

40w 

I 

•2Q9^2  Qi9 

JUC.J,  OOc. 

30w 

-20  -2  A    7  00 
JOJO,  /U7 

50 

1 

I 

40 

3 

II 

'2R9'2  Q7Q 

jOiLJ,  7/7 

50 

-2Q^27    ni  H 
joj  / .  Ui  0 

40 

I 

400 

125 

II 

•209/1  nAA 

20 

1 

•20  ^27    9  Q 1 

75 

3810.  290 

50 

2 

II 

3824. 538 

40 

3837.  337 

75 

J 

,  3810.  496 

100 

4 

II 

3824. 751 

40 

3837. 806 

40 

10 

II 

JolU.  Ooo 

40 

I 

•2p9c  n'57 

300 

200 

T  T 
1  1 

•2Q^27  p7n 
JOJ / . 0 / U 

2000 

100 

I 

n  Qqn 

JOiU,  7vU 

700 

20 

I 

JU^.J,  ICJ 

1200 

30 

•2p^2p  ^.•^•l 
JOJO,  Ojl 

lOh 

I 

•^fil  1  "^ZlQ 

100 

20 

II 

'2fi9c:  •27(1 
JUC.J,  J  1  u 

50 

'2p-2p  7P7 
JOJO,  Iol 

50w 

3811. 754 

75 

I 

3825. 516 

75 

3838. 856 

lOh 

J 

3811.  963 

i 

30 

2 

II 

3826.  363 

400 

3 

3839.  409 

75 

10 

II 

( 

50 

I 

■^R9A  AAA 
JUL.O,  HOu 

2 

2 

T  T 

J.  1 

JOjy,  D7't  1 

2500 

I 

■501  9    1  9Q 

20 

I 

•209^  Q/19 

400 

1501 

T  T 
1  1 

•2R'2Q  7'2P 
JOjy.   1  JO 

500 

300 

II 

■JOT  9  "IQC. 

200 

5 

I 

•2097  9^Q 
Ju^ 1 , LOy 

50 

juH\),  Olo 

75 

1 

3812.  665 

50w 

I 

3827. 498 

50 

3840.  799 

600 

4 

J 

3812. 825 

20 

I 

3828. 385 i 

3200 

30 

3841. 352 

40 

3 

II 

JOLj,  Ut3  /  1 

1200 

400 

II 

•2090  Qcp 

JOC.O,  oDO 

20 

■2P/11  /lA'i 
JOHI.  HOj 

10 

I 

40 

10 

II 

•2R9R  QA9 
JOC.O,  yOc. 

50 

■lOA^  cn7 
jom,  Du  / 

10 

I 

200 

15 

II 

75 

■IQA-I  A'^R 

jom,  ojo 

20 

3813. 809 

400 

8 

I 

3829. 180 

40 

3841.  960 i 

1200 

300 

II 

3814.  Oil 

50 

I 

3829. 273 

8 

3842. 552 

150 

JOLD,  Ui  0 

200 

100 

II 

•2090  'I'l'X 

400 

20w 

T  T 
I  1 

■2P/I9  -JAC, 

jtm^.,  /4D 

40 

I 

300 

4 

I 

•2  OOQ    /ll  Q 

200 

20w 

T  T 

X  Jl 

•2R/19  Rn7 

JuHC,  OU / 

30 

I 

200 

1 

I 

■209Q  <LCn 

juc-y,  DDU 

10 

■?RA9  RQR 
JOHC,  070 

800 

20 

II 

3816.  557 

50 

10 

II 

3829. 833 

50 

4w 

II 

3843. 018 

400 

4 

3816. 724 

50 

I 

3830. 059 

400 

6 

3843. 415 

20 

2h 

II 

•201  i  7D7 

50 

3 

II 

JOJ\J,  J\JH 

20 

JO'^ J,  DUy 

150 

1 

■201  7  ITT 

100 

I 

JUJ\J,  DUD 

50 

151 

T  T 
1  1 

JO^J,  OOD 

20w 

•201  7  9Qn 

50w 

I 

7o^2n  77n 

JOJV,  1  IK) 

800 

%RAA   1 RA 
^OHH. 1 OH 

20w 

3817. 361 

100 

75 

I 

3830. 828 

4 

1 

II 

3844. 567 

20h 

•2  Q1  7  All 

800 

35 

I 

ioir\    Q ^2 /I 

3o3U. 734 

4 

1 

T  T 
1  1 

"XQA  A  O'XA 

200 

1 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Sp2.rk. 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

3845. 092 

200 

1 

I 

3856.  621 

100 

2 

I 

3870. 367 

40w 

I 

3845. 224 

30 

1 

I 

3856  755 

40 

I 

■^870  687 

40 

I 

3845! 299 

30 

I 

3856.  818 

10 

I 

3870.  766 

40 

3845. 534 

125 

75 

II 

3857.  106 

40 

I 

3870.  921 

50 

4 

II 

3845.  800 

20 

I 

3857.  195 

10 

I 

3871. 072 

75 

5 

II 

3846.  039 

20 

J 

3857. 351 

75 

10 

II 

3871. 243 

50 

4 

II 

20 

3857  508 

150 

20 

TT 

X  X 

■^871  456 

200 

30 

II 

3846.  169 

15 

I 

3857. 917 

10 

I 

3871. 613 

125 

20 

II 

3846.  248 

125 

100 

II 

3858. 359 

200 

2 

I 

3871. 917 

20w 

3846.  627 

200 

4 

I 

3858.  910 

200 

2 

I 

3872. 017 

lOh 

I 

3846. 761 

30 

2 

3859. 457 

10 

I 

3872. 358 

100 

30 

II 

J?Ot  D.  OO  U 

350 

2 

■^859  846 

500 

200 

T  T 

"^9.17  71  8 

500 

300 

II 

3847. 453 

10 

I 

3859. 908 

40 

30 

II 

3873. 146 

200 

3 

3847.  618 

150 

I 

3860.  649 

75 

I 

3873.  470 

500 

30 

\ 

3848.  179 

20 

I 

3861. 047 

50 

I 

3873.  818 

2000 

150 

I 

3848. 355 

20w 

J 

3861. 149 

20 

I 

3873.  947 

20 

4 

II 

^  OH  O.  O 

100 

3861  '560 

30 

T 

X 

3874.  239 

800 

I 

3849. 060 

75 

I 

3861. 509 

75 

I 

3874! 861 

1800 

25 

3849. 180 

4 

50w 

III 

3861. 544 

50 

50 

II 

3874. 956 

300 

4 

\ 

3849. 739 

20 

I 

3861.  578 

50 

I 

3875. 370 

1500 

25 

I 

3849. 908 

150 

3862. 055 

50 

4 

II 

3875.  500 

5 

2 

II 

300 

75 

II 

3862  418 

400 

50 

II 

3875.  642 

200 

3 

I 

3850.  278 

125 

75 

II 

3862. 567 

20 

2 

II 

3875!  957 

75 

1 

3850.  686 

75  w 

I 

3862.663 

400 

I 

3876.  211 

20 

{ 

3851. 073 

125 

1 

I 

3863.  406  i 

1200 

150 

II 

3876.  258 

10 

I 

3851. 153 

150 

1 

3863. 856 

50 

3 

I 

3876. 494 

20w 

2  w 

II 

'^8'^^  296 

4w 

J 

3864. 114 

10 

I 

3876  550 

10 

I 

3851. 667 

30 

I 

3864*.  766 

75 

I 

387b.  802 

lOw 

} 

3852. 135 

600 

12 

I 

3864. 835 

100 

1 

I 

3876. 944 

lOw 

3852.  585 

20 

I 

3864. 976 

125 

I 

3877.  235 

40 

3 

I 

3852. 717 

40 

3865.  813 

lOw 

I 

3877.  458 

250 

3 

I 

300 

50 

TT 

J.  X 

3866  066 

125 

50 

TT 

X  X 

3877.  597 

200 

2 

I 

3853. 360 

30 

3866. 366 

20w 

I 

3878! 663 

150 

4 

3853.  434 

lOw 

I 

3866. 776 

20 

I 

3879. 263 

400 

3 

3853.  565 

40 

I 

3866. 904 

400 

50 

II 

3879.445 

150 

I 

3853.  641 

10 

J 

3867.  266 

10 

I 

3879. 642 

1000 

25 

I 

-2QC1!  7Q-5 

50 

1 

125 

8 

T  T 
X  X 

^070  701 

^0//»    /  /-L 

2 

2 

II 

3853. 830 

125 

I 

3867. 848 

75 

15 

II 

3879. 977 

40w 

\ 

3853.  984 

75w 

I 

3867. 966 

75  w 

4w 

I 

3880.  192 

400 

2 

3854. 125 

lOOw 

I 

3868. 251 

125 

1 

I 

3880.  538 

15 

I 

3854. 307 

lOOw 

3868. 382 

75 

I 

3881. 039 

50 

I 

1200 

400 

TT 
X  1 

30w 

T 
X 

30w 

I 

3854. 878 

150 

75 

II 

3869. 033 

20h 

I 

3881. 496 

200 

40 

II 

3855. 064 

100 

I 

3869. 222 

20h 

I 

3881. 785 

50 

3855. 602 

30 

I 

3869. 397 

30 

I 

3882. 145 

200 

50 

II 

3855. 676 

40 

3869. 664 i 

600 

12 

I 

3882. 314 

100 

3856.  112 

10 

6 

II 

3869. 970 

75 

50 

II 

3882.  556 

20 

3856. 190 

10 

8 

II 

3870.  172 

50 

I 

3882. 788 

20w 

3856.  360 

100 

3870.  229 

20 

I 

3882. 859 

20 

3856.  517 

10 

1 

3870.  271 

20 

I 

3883. 080 

20 

38 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

3883. 530 

100 

1 

3896. 267 

40 

I 

3908. 023 

40w 

3883. 766 

125 

1 

3896. 969 

30w 

I 

3908. 101 

20 

3884. 131 

30w 

1 

I 

3897.  309 

40 

I 

3908. 486 

30 

3 

II 

3884. 312 

20 

1 

3897. 361 

10 

I 

3908. 744 

300 

10 

II 

3884.  522 

300 

20 

II 

3897. 609 

40  w 

I 

3908. 978 

150 

1 

3884. 633 

50 

3897. 773 

75 

I 

3909. 134 

250 

2 

3884. 820 

400 

300 

II 

3897. 866 

50 

I 

3909. 584 

10 

I 

3885.  060 

75 

3898.  178 

75 

1 

I 

3909. 988 

75 

3885. 143 

40 

2 

I 

3898. 431 

400 

2 

I 

3910.  249 

40 

{ 

3885. 215 

50 

I 

3898. 502 

300 

4 

I 

3910.  331 

20 

I 

3885. 633 

30 

4 

II 

3898. 792 

150 

10 

II 

3910.  521 

50 

3885. 767 

125 

6 

II 

3899. 020 

100 

8 

II 

3910. 617 

40w 

3886'.  000 

50  w 

5 

3899. 314 

50 

1 

I 

3910! 772 

125 

1 

3886.  621 

50 

I 

3899.  705 

10 

2 

II 

3910. 979 

200 

1 

{ 

3886.  914 

700 

6 

I 

3900.  032 

30w 

I 

3911. 168 

40 

I 

3887. 010 

700 

8 

3900. 124 

150 

40 

II 

3911. 228 

20 

I 

3887. 431 

25 

6 

II 

3900. 573 

400 

5 

I 

3911. 300 

50 

4 

II 

3887.  505 

75 

3900. 876 

1500 

300 

II 

391l! 524 

75 

3888.  055 

50w 

3 

I 

3901. 144 

125 

100 

II 

3911. 909 

600 

2 

{ 

3888.  229 

30 

I 

3901. 658 

300 

2 

I 

3912, 278 

300 

100 

II 

3888. 964 

40 

1 

3902. 116 

100 

25 

II 

3912. 488 

20 

3889. 540 

75 

1 

} 

3902. 166 

150 

I 

3912. 735 

30 

1 

3889. 608 

40 

I 

3902. 472 

75 

6 

II 

3913. 008 

250 

inn 
lOU 

T  T 

1 1 

3889. 715 

20 

1 

3902. 729 

5 

2 

II 

3913. 079 

250 

3889.  905 

75 

1 

I 

3902. 794 

75w 

I 

3913. 301 

20 

I 

3890.  053 

20 

3903. 098 

1500 

6 

I 

3913. 450 

lOw 

3890.  815 

50 

3 

II 

3903. 256 

5 

3w 

II 

3913. 823 

300 

10 

1 1 

3890.  979 

4 

8 

II 

3903. 476 

100 

I 

3914. 164 

125 

i 

3891. 053 

200 

30 

II 

3903. 762 

40 

2 

I 

3914. 289 

50 

{ 

3891. 198 

75 

3 

II 

3903.  912 

75 

I 

3914. 466 

40 

4 

II 

3891. 516 

50 

1 

3904. 001 

50 

I 

3914. 530 

20 

3891. 723 

200 

2 

J 

3904. 075 

1000 

100 

II 

3914.  623 

20 

3892. 301 

200 

20 

II 

3904. 184 

100 

2 

I 

3914. 787 

50 

3892. 426 

30 

3 

II 

3904. 416 

20 

I 

3914. 827 

30 

\ 

3892.  610 

20 

I 

3904. 781 

50 

I 

3915. 104 

10 

I 

3892. 704 

100 

1 

3905.  186i 

1500 

200 

II 

3915. 197 

10 

3893. 025 

75 

10 

II 

3905. 348 

10 

50 

II 

3915. 289 

75 

1 

3893*.  112 

100 

15 

II 

3905! 657 

20 

I 

3915. 648 

10 

1 

3893.  337 

75 

I 

3905. 801 

50 

I 

3915. 847 

100 

1 

} 

3893. 411 

75 

6 

II 

3905. 866 

10 

I 

3916.  416 

500 

3 

I 

3893. 643 

200 

2 

3905. 921 

20 

I 

3916.  587 

20 

2 

3893. 812 

100 

J 

3906  031 

40w 

3w 

II 

3916. 724 

100 

150 

II 

3894! 012 

20 

I 

3906. 307 

75 

1 

I 

3916! 788 

200 

200  1 

II 

3894.  402 

125 

20 

II 

3906. 383 

30h 

1 

I 

3916. 816 

10 

3894.  702 

10 

I 

3906.  711 

20w 

I 

3917. 265 

400 

3894. 896 

125 

20 

II 

3906.  823 

30 

3w 

II 

3918. 070 

400 

50 

II 

3895.  416 

2400 

75 

3907. 157 

125 

2 

I 

3918.  284 

50 

6 

II 

3895. 910 

10 

3907. 327 

50 

3 

II 

3918. 508 

300 

150 

II 

3895. 986 

20 

3907. 542 

150 

1 

I 

3919. 018 

800 

15 

3896. 161 

40 

1 

3907. 901 

50 

30 

II 
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4020.  3d4 

T  r  A 

150 

5 

A  A  A  A      O  A  O 

4032. 888 

4 

I 

4005.  085 

400 

3 

/I  A  A  A       /   A  A 

4020.  608 

30 

yi  A  A  A    T  m 

4033. 181 

15 

2 

II 

4005. 527 

75 

100 

II 

4020.  770 

8 

4033.  480 

8 

I 

4005.  568 

40 

75 

II 

4021.  005 

10 

4033.  774 

80 

1 

I 

4005. 953 

100 

4021.  140 

50 

1 

4033. 908 

125 

2 

I 

42 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trxim 

4034. 247 

125 

100 

II 

4047.  578 

15 

I 

>l  A  /    A        n  n  r 

4064. 985 

30 

I 

4034. 548 

4 

4048.  028 

30 

25 

II 

4065. 247 

15 

4 

II 

4034.  600 

25 

1 

4048. 286 

200 

30 

II 

4065.  545 

25 

I 

li  r\'i  A  one 

4034. 895 

75 

10 

1 1 

A  r\  A  G      A  A 

4048.  434 

200 

20 

II 

4065. 615 

30 

I 

4034.  927 

30 

4048. 799 

4 

100 

III 

4065. 683 

15 

5 

II 

A  no  C         A  r\ 

4035. 349 

30 

1 

\ 

A  Hi  A  Ct  con 

4049. 532 

30 

I 

4065. 887 

30 

2 

I 

4035.  471 

15 

4049. 833 

15 

6 

II 

4066. 001 

15 

5 

II 

4035. 573 

15 

I 

4049.  949 

400 

8w 

I 

4066. 164 

10 

2 

II 

ii  m  —  Ton 

403d.  730 

25 

/I  n  c  A    n  n  A 

4050. 894 

800 

10 

I 

4066. 430 

25 

I 

4036.  048  1 

1800 

15 

A  r\  C  ^  TO/ 

4051. 126 

15 

4 

II 

4066. 818 

50 

1 

I 

A  AO /  OCT 

4036.  357 

40 

1 

n  c  1     T  n  n 

4051. 198 

4 

I 

4066. 956 

25 

I 

4036.  561 

400 

200 

II 

4051. 271 

4 

I 

4067. 451 i 

400 

4 

I 

4036.  933 

8 

I 

4051. 497 

100 

1 

I 

4067. 590 

10 

5 

II 

yi  n  o  T    r\  A^ 

4037.  047 

15 

n  c  1     o  n  n 

4051. 899 

15 

I 

4067.  873 

25 

10 

II 

^  n  O  ~7  TOT 

4037. 127 

4 

^  n  c  n    n  c  c 

4052. 255 

30w 

1 

I 

A  /    A       A  ^  "T 

4068. 017 

15 

7 

II 

^  no  T   n  c 

4037.  256 

125 

25 

T  T 

II 

^  n  c  n    A  A  ^ 

4052. 441 

15 

3 

II 

/I  A  /  n     A  /  r\ 

4068. 469 

30 

I 

4037. 559 

200 

3 

4052. 810 

15 

1 

I 

4068. 709 

20 

A 

4 

II 

4038.  226 

125 

2 

I 

4053.  525 

1000 

25 

I 

4069. 203 

750 

400 

II 

/I  n  o  o    ^  c"  o 

4038.  453 

40 

1 

A  f>  c  A    T  n  n 

4054. 180 

8 

2 

II 

4069. 457 

400 

I 

4038. 620 

50 

2 

II 

^  n  c  j1    n  n  c 

4054. 295 

200 

1 

I 

4069. 753 

8 

3 

II 

yi  n  o  n    n  c  c 

4038.  955 

50 

1 

A  f\  C  A      T  /  T 

4054. 767 

8 

2 

II 

^  A       O        A  A 

4070. 039 

30 

I 

4039. 018 

25 

5 

4055. 231 

30 

15 

II 

4070.  112 

15 

I 

4039.  265 

15 

I 

4055. 907 

25 

I 

4070. 235 

75 

2 

I 

4039. 430 

125 

10 

II 

A  r\  n  /     n  A  r 

4056.  005 

25 

I 

4070. 673 

15 

3 

II 

4039.  862 

800 

10 

4056.  395 

15 

I 

4070.  755 

40 

I 

A  r\  A  f\     o  n  n 

4040.  388 

30 

10 

II 

4056.  635 

30 

2 

II 

4071. 314 

15 

I 

4040.  912 

150 

3 

4057. 023 

15 

5 

II 

4071. 548 

40 

I 

4041. 203 

300 

150 

II 

4057. 120 

15 

I 

4071. 743 

400 

8 

I 

4041. 544 

15 

4057. 328 

40 

10 

II 

4072. 172 

8 

2 

II 

A  r\  A  t     n  n  / 

4041.  806 

15 

4 

II 

4057.  474 

8 

I 

>1  A  T  A  /An 

4072. 629 

400 

3 

I 

A  n  A  ^     m  yi 

4041.  974 

15 

4057. 777 

25 

30 

II 

4072. 910 

30 

A  n 

20 

II 

4042.  060 

15 

{ 

4057.  938 

50 

1 

I 

4072. 999 

15 

I 

4042.  260 

15 

I 

4058. 317 

8 

I 

4073. 170 

8 

I 

4042. 642 

8 

4058. 675 

8 

I 

4073.  278 

8 

I 

4042.  977 

30 

50 

II 

4059. 253 1 

1000 

25 

I 

^  A  "7  O       ~T  A  O 

4073. 709 

200 

50 

II 

4043.  123 

40 

50 

II 

^  A  f~             O  A  A 

4059. 808 

15h 

I 

A  f\  ~J  '-t        ft  t~  ^ 

4073. 855 

100 

2 

T 

I 

4043.  395  i 

800 

20 

4059.  890 

250 

15 

II 

4074. 239 

30 

2  n 

T  T 
II 

4043.  893 

8 

I 

4060.  058 

20 

1 

I 

4074. 434 

25 

T 

I 

4044.  227 

4 

4061. 618 

40 

I 

/I  A  "7  >1        /    A  ^ 

4074. 642 

100 

50 

II 

/I  n  /I  /I  /no 

4044. 692 

15 

4061.  767 

15 

I 

A  r\~T  A     ~J n  n 

4074. 795 

8 

I 

A  r\  A  A     n  n  >i 

4044.  924 

75 

1 

^  A  /  "1        A  T  A 

4061. 870 

15 

I 

/I  A  ~7  /I       n  A  "7 

4074. 927 

10 

2 

T  T 
11 

4045. 223 

30 

4062. 076 

25 

I 

4075. 050 

5 

1 

T  T 
11 

4045.  612 

75 

30 

II 

4062. 290 

8 

1 

II 

4075. 503 

400 

3 

T 
1 

4045. 731 

4 

^  A  /   A       /    r"  A 

4062. 650 

15 

2h 

II 

4075. 707 

30 

8 

II 

4046. 246 

40 

1 

/I  A  /  A      ~7  A  r" 

4062. 745 

8 

I 

/I  A  ~7  c    n  A  o 

4075. 903 

125 

1 

I 

4046.  621 

8 

4063. 059 

8 

2 

II 

/I  A  ~7  /  /in 

4076.  610 

4 

2w 

II 

4046.  822 

30 

4063.  403 

800 

50 

II 

4076. 875 

8 

I 

4047.  052 

15 

4063. 670 

20 

5 

II 

4077. 257 

4 

I 

4047.  323 

4 

4064. 325 

400 

10 

I 

4077. 620 

30 

1 

I 

4047.  464 

15 

4064. 598 

15 

3 

II 

4077. 865 

25 

I 

43 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


h — ^  

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

iengtn 
 ^ — 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length. 

Lcimp 

Spark  trxrni 

4077.  977 

30 

1 

I 

4090.  582 

8 

I 

4103. 103 

15 

I 

4078.  459 

8 

2  h 

II 

4090.  640 

3 

I 

4103.  265 

40 

50 

II 

4078.  520 

8  h 

2 

4090. 789 

5 

4103. 456 

25 

I 

4078.  654 

15 

{ 

4091. 022 

15 

{ 

4103.  650 

4 

8 

II 

4078.  872 

150 

3 

J 

4091. 344 

30 

II 

4103.  682 

350 

T 
1 

4079.  132 

25 

8 

II 

4091. 529 

10 

4 

II 

4103. 987 

8 

I 

4079.  258 

25 

4091.588 

25 

4104.  383 

250 

150 

II 

4079.  444 

4 

4091. 732 

40 

1 

4104, 837 

125 

2 

I 

4079.  601 

15 

8 

II 

4091. 911 

8 

4105. 054 

25 

I 

4079.  695 

30 

4091.  982 

40 

J 

4105. 336 

800 

.3UU 

T  T 
1  1 

4079,  894 

25 

101 

II 

4092.  127 

15 

J 

4105. 913 

150 

75 

II 

4080.  294 

10 

4 

II 

4092. 316 

8 

1 

II 

4106, 119 

15 

10 

II 

4080.  357 

150 

2 

I 

4092.  474 

8 

4106.  217 

25 

I 

4080.  704 

400 

3 

4092. 684 

15  w 

I 

4106.351 

25 

I 

4080.  964 

15 

3 

II 

4092. 824 

4  w 

J 

4106. 436 

4 

T 
X 

4081. 371 

800 

10 

I 

4093.  389 

30 

6 

II 

4106. 525 

8 

I 

4081. 586 

30 

I 

4093. 552 

8 

4106. 573 

8 

I 

4081.  847 

25 

20 

II 

4093. 669 

40 

4106, 852 

4 

I 

4082.  080 

125 

4 

4093.  999 

4 

{ 

4106, 944 

8 

2 

II 

4082.  258 

125 

75 

II 

4094.  108 

4 

I 

4107. 051 

40 

T 
X 

4082.  435 

30 

1 

J 

4094.  747  i 

1600 

300 

II 

4107. 291 

75 

2 

I 

4082.  862 

25 

I 

4095.  200 

8 

4107. 373 

30 

20 

II 

4083.  006 

4 

4095. 618 

4 

4107. 436 

8 

I 

4083.  380 

4 

8 

II 

4096.  072 

200 

2 

\ 

4107. 795 

25 

20 

II 

4083. 467 

500 

3 

4096,  324 

25 

2 

II 

4107. 859 

100 

T 
X 

4083.  818 

15 

J 

4096. 676 

8 

J 

4108. 420 i 

800 

300 

II 

4084. 084 

25 

I 

4096.  817 

8 

I 

4108. 964 

4  w 

I 

4084. 289 

100 

4096.  927 

15 

4109. 323 

400 

6 

I 

4084. 480 

5 

2 

II 

4097. 327 

75 

20 

II 

4109.  713 

15 

I 

4084. 618 

40 

4097.  680 

2 

8 

II 

4110.  071 

15 

A 

H 

T  T 

X  X 

4085.  041 

300 

500 

II 

4097. 742 

800 

4 

J 

4110. 165 

4 

I 

4085,  254 

200 

10 

4098.  084 

4 

2 

II 

4110.509 

40 

100 

II 

4085. 432 

600 

10 

4098.  398 

15 

4110.  638 

75 

75 

II 

4085. 809 

1  5 

J.  ^ 

15 

II 

4098. 614 

8 

1 

} 

4110. 826 

400 

I 

4086.  042 

25 

4098. 728 

50 

1 

J 

4110.  861 

200 

T  T 

X  X 

4086.  521  i 

1600 

300 

II 

4098, 936 

125 

100 

II 

4111. 129 

25 

6 

II 

4086. 676 

20w 

30w 

II 

4099,  209 

15  w 

1 

4111. 436 

8 

1 

II 

4086.  925 

5 

4099. 308 

8 

4111. 609 

15 

I 

4087.  167 

15 

\ 

4099. 552 

125 

2 

{ 

4111. 827 

4 

1 

II 

4087.  284 

350 

3 

I 

4099. 992 

30 

1 

4112. 101 

25 

T 
X 

4087. 674 

5 

I 

4100.  341  i 

1100 

15 

J 

4112. 188 

8 

I 

4087. 890 

8 

I 

4100. 836 

25 

150 

II 

4112. 314 

30 

50 

II 

4088. 200 

5  w 

4100. 911 

50 

4112. 388 

15 

I 

4088.  627 

40 

\ 

4101. 240 

15 

{ 

4112. 748 

1700 

40 

I 

4088. 725 

400 

3 

J 

4101. 323 

10 

10 

II 

4113. 554 

40 

50 

II 

4089.  138 

400 

3 

J 

4101. 620 

4 

J 

4113, 869 

3U 

1 

I 

4089. 624 

8 

I 

4102. 290 

25 

I 

4114. 050 

15 

I 

Anon  n 7 A 

8 

Zn  09    AT  7 
4iU<l,  Oi  / 

400 

3 

15w 

2 

I 

4090. 099 

4 

4102. 819 

30 

4115. 262 

4 

I 

4090. 195 

8 

4103.  005 

15 

4115. 539 

15 

8 

II 

44 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

iengtn 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

4115.  759  i 

o  n  A 

800 

5 

I 

4131. 001 

800 

15 

I 

4143. 039 

15 

I 

4116.  714 

1600 

500 

II 

4131.423 

75 

100 

II 

4143.  183 

« 

1 

I 

nil/.  /  \JJ 

15 

2 

T  T 
1  1 

zn 

HiJi, ODO 

40 

T 

I 

4143. 332 

25 

1 

I 

4117. 838 

15 

3 

II 

4131. 710 

50 

I 

4143. 646 

75 

I 

4118. 087 

8 

I 

4132. 274 

15 

I 

4144. 023 

4118. 218 

15 

2 

II 

4132. 417 

4 

I 

4144. 335 

40 

1 

I 

4118. 325 

40 

I 

4132. 608 

40 

I 

4144. 448 

X  -J 

I 

200 

1 

HlJiii.  IdJ)  1 

600 

200 

II 

4144. 573 

40 

1 

I 

4118. 595 

25 

4 

II 

4133. 285 

15 

I 

4145. 041 

I 

4118. 773 

25 

1 

I 

4133. 602 

15 

I 

4145. 292 

4118. 940 

4 

I 

4133. 953 

75 

I 

4145. 838 

50 

2 

4119. 390 

4 

I 

4134. 055 

75 

I 

4145. 918 

1  5 

J.  -J 

I 

Alio  AAQ 

30 

A  T  'X  A  111 

100 

100 

II 

4145. 984 

8 

I 

4120.  007 

15 

3w 

II 

4134. 318 

75 

I 

4146. 063 

8 

I 

4120.  367 

15 

I 

4134. 607 

15  w 

2 

I 

4146. 497 

4 

4120.  405 

15 

I 

4134. 828 

4 

I 

4146.  658 

15 

5 

II 

4120. 831 

8 

4134.982 

8 

1  w 

II 

4146.  964 

25 

30 

30 

T  T 
1  1 

8 

T 

I 

4147. 535 

75 

1 

I 

4122. 674 

125 

50 

II 

4135. 286 

4 

I 

4148. 017 

20 

5 

II 

4122. 962 

50 

20 

II 

4135. 479 

200 

3 

I 

4148. 169 

200 

0  c  n 

T  T 
11 

4123.  263 

8 

2 

II 

4135. 934 

8 

1 

I 

4148. 344 

50 

100 

II 

4123. 531 

75 

15 

II 

4136.  128 

30 

I 

4148. 645 

30  h 

3 

II 
I 

40 

{ 

125 

5 

T 

I 

4148. 720 

50 

2 

4123. 719 

100 

4136. 401 

50 

50 

II 

4148. 828 

40 

I 

4124. 036 

150 

1 

I 

4136.  433 

100 

I 

4149. 203 

200 

4124.  511 

30 

50 

II 

4136. 882 

4 

I 

4149. 987 i 

800 

200 

II 

4124.  664 

40 

50 

II 

4137. 013 

8 

I 

4150.  072 

40 

I 

&1 OA  770 
HiilH.  lie 

30 

{ 

/I  1  1  "7    1  1  "7 

8 

T 

I 

4150.  365 

25 

4 

II 

4124. 875 

8 

4137. 303 

8  w 

I 

4150. 478 

15 

1 

I 

4125. 462 

4 

I 

4137.  607 

8 

2  w 

II 

4150.590 

15 

4125. 695 

30 

1 

I 

4137. 880 

8 

4 

II 

4150. 656 

25 

1 

I 

4125. 958 

15 

I 

4138. 038 

150 

2 

I 

4151. 141 

40 

I 

/n  oi  noQ 

Hi.e.O,  V/Ly 

25 

{ 

/I  1  1  0    0  Q  T 

"iLio,  cy L 

8 

1 

T 
I 

/I  T  C  T       /I  /I  IT 

4151. 445 

15 

4 

II 

4126. 346 

30 

4138.  765 

30 

I 

4151. 641 

8 

I 

4126.  753 

25 

I 

4138. 841 

40 

15 

II 

4152. 139 

15 

^ 

4127.  412  i 

1000 

50 

I 

4138. 880 

30 

I 

4152. 203 

25 

I 

4128. 043 

50 

1 

4139. 307 

15  h 

1 

I 

4153.153 

25 

I 

8 

4 

T  T 
11 

/I  T  o  Q  /I/O 

4139.  "tod. 

25 

T 
1 

/I  T  c  'i       n  "7 

4153.  207 

8 

I 

4128.  471 

8 

1 

4139.610 

4 

I 

4153. 576 

25 

4128. 608 

4 

I 

4139. 756 

8 

I 

4153.  733 

15 

A 

T  T 
1  1 

4128. 813 

2  w 

I 

4140.  232 

400 

150 

II 

4153. 861 

15 

I 

4128.  912 

4 

I 

4140. 383 

200 

75 

II 

4153.  995 

8 

I 

A~i  0  0 

4 

/I  T  /I  T  TOO 

4141. lUo 

4 

T 

I 

^  T  c  /I  Ton 

4154. 13U 

8 

1 

I 

4129. 511 

100 

2 

\ 

4141. 326 

15 

I 

4154. 374 

25 

1 

4129. 851 

25 

I 

4141. 634 

100 

100 

II 

4154. 717 

100 

2 

4129. 914 

15 

4 

4141. 857 

15 

I 

4155. 004 

15 

4130.  132 

8 

4142. 326 

50 

3 

I 

4155. 166 

4 

4130.170 

8 

4142. 475 

100 

150 

II 

4155. 295 

5 

4  w 

4130.  326 

200 

3 

4142.  702 

600 

200 

II 

4155.  473 

5 

2w 

4130.  668 

15 

3 

4142.  966 

25 

2 

I 

4155. 639 

8 

45 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Inten 

length 

Lamp 

Spark 

trum 

length 

Xjamp 

trum 

length 

Lamp 

Spark  trtim 

4155. 725 

8 

J 

4168. 633 

150 

100 

II 

41  R2  158 

75 

1  nn  TT 

4155. 986 

15 

J 

4169.  082 

50 

41  R?  44'? 

15 

4156.  233 

125 

75 

II 

4169. 213 

75 

I 

4182.  709 

50w 

I 

4156. 521 

400 

200 

II 

4169. 758 

25 

4182. 935 

150 

4157. 272 

100 

2 

4169. 827 

75  h 

J 

4183  562 

50 

15  TT 

4157. 391 

100 

1 

T 

4170  468 

125 

25 

IT 

418"?  948 

50 

1  T 

J.  X 

4157.  541 

25 

T 

4170  536 

500 

10 

4184. 135 

ROD 

1  I 

4157. 760 

15  w 

1 

I 

4170.  782 

100 

30 

II 

4184! 277 

100 

8  II 

4157. 939 

8 

\ 

4171. 342 

125 

125 

II 

4184.  603 

250 

4158.  095 

8 

4171.  970 

25 

4184. 709 

4n 

1  ?  TT 

^c.  XX 

4158.  535  i 

800 

15 

T 

4172  050 

25 

T 

4185. 042 

30 

J 

4159.'  150 

40 

T 

4172. 203 

8 

J 

4185  14"? 

4159! 403 

15 

I 

4172! 383 

40 

I 

4185. 296 

75 

I 

4159. 659 

500 

100 

II 

4172. 625 

200 

4185. 471 

200 

4160.  057 

50 

4173.  304 

15 

4185  809 

15 

4160. 286 

15 

J 

4173. 449 

100 

1 

T 

4185. 947 

40 

5  I 

4160.  351 

50 

T 

4173.  525 

75 

3 

T 

4187. 136 

250 

1  I 

4160.  544 

25 

1 

I 

4173. 620 

4 

1 

I 

4187!  308 

25 

4160.  732 

150 

2 

4173.  720 

75 

4188.  103 

50 

2  II 

4161. 108 

70 

4173.  885 

50 

4188  188 

40 

4161. 586 

125 

8 

II 

4173. 953 

40 

2 

II 

4188  581 

75 

10  II 

4161. 738 

300 

2 

4174. 055 

25 

4188  664 

150 

4161. 887 

75 

4 

II 

4174.  436 

30 

II 

4188. 815 

25 

I 

4162. 026 

15 

1 

4174.  650 

30 

4189. 562 

350w 

1  I 

4162. 507 

400 

2 

4174. 764 

8 

4189. 631 

50  w 

4162. 678 

100 

75 

II 

4175.  320 

30 

T 

4189, 726 

30 

T 

4162*.  775 

150h 

4175. 397 

15 

1 

T 

4189! 817 

40 

4  II 

4163!  177 

200 

20 

II 

4176.  018 

8  w 

I 

4190.  465 

15 

4163. 644 

400 

50 

II 

4176. 331 

30 

15 

II 

4190.  623 

150 

4163. 729 

200 

30  1 

II 

4176.  481 

50 

4190. 813 

100 

1  I 

4163.  944 

150  ' 

T 

4176  681 

15w 

1 

II 

4191. 022 

10 

4164. 252 

800 

50 

II 

4177.  162 

100 

1 

419l! 148 

100 

4164! 394 

15 

4177. 727 

50  w 

I 

419l! 820 

150 

30  II 

4164. 452 

25 

4178.  060  i 

3000 

400 

II 

4191. 993 

30 

3  II 

4164. 529 

40 

4178. 845 

250 

1 

4192. 362 

300 

2  I 

4164  685 

25 

T 

4179. 218 

150 

1 

T 

4193  017i 

900 

8  I 

4164.  973 

150 

T 

4179. 308 

300 

1 

T 

4193.  518 

150 

1  I 

4165! 071 

250 

15 

I 

4179!  618 

250 

I 

4194! 084 

100 

20  II 

4165.  340 

1  5 

4179. 711 

125 

100 

II 

4194. 218 

15 

4165  766  1 

1000 

12 

4179. 956 

150 

100 

II 

4194. 582 

30 

J 

4166. 492 

15 

4 

4180  326 

100 

T 

4194. 934 

350 

2  I 

41 66*  683 

\J\J  ^ 

8 

4180  487 

50w 

T 

4195. 560 

500 

100  II 

4166.  903 

1  5 

I 

4180.  556 

15 

4 

II 

4195! 831 

400 

50  II 

4167. 117 

40 

4180.  716 

75 

4195. 952 

100 

25  II 

41 67  ?69 

25 

8 

II 

4180  885 

75 

4196. 287 

50 

4167. 390 

30 

T 

4180  954 

75 

T 

4196. 498 

30 

J 

41 67  680 

g 

T 

4181. 083 

o 
c 

II 

4196. 840 

50  w 

J 

4167. 862 

100 

1 

418l! 163 

125 

4 

4197. 013 

25 

I 

200 

1 

15 

4 

T  T 

1  L 

41 Q7  119 

?5 

4168. 457 

200 

4181. 503 

15 

4197. 307 

15 

r 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

Wave- 

Intensity 

frmri 

Wave- 

lut 6n 

3  ity 

Spec- 

Wave- 

sity 

Spec- 

length 

T  .amp 

Spark 

length 

trum 

length 

Lamp 

Spark  trxim 

4197.380 

40 

I 

4210.  298 

5 

4223.  598 

300 

2 

I 

4197. 661 

40 

4210.451 

100 

1 

4223. 981 

30 

I 

4197.  723 

10 

2 

II 

4210.  770 

400 

6 

4224. 246 

200 

50 

II 

4l7  /.  /DO 

40 

■  4^:10.  924 

1200 

10 

4224. 622 

150 

T  T 
1  1 

4197. 936 

100 

10 

II 

4211.  294 

15  h 

4224. 872 

15 

4198.105 

75 

I 

4211.513 

100 

30 

II 

4225. 102 

10 

I 

4198. 653 

100 

J 

4211. 887 

100 

3 

4225. 517 

150 

I 

4198. 879 

50 

4212. 314 

5  w 

4225.  805 

50 

I 

/1 1  O  D    Q 1 0 

50 

J 

^^.11.  454 

5 

4226.  049 

50 

4199. 020 

40 

30 

II 

4213.  072 

400 

3 

4226. 305 

150 

{ 

4199. 430 

15w 

1 

I 

4213.  373 

300 

2 

II 

4226. 780 

200 

2 

I 

4199. 632 

150 

} 

4213.  993 

75 

4227. 392 

400 

3 

I 

4200.  008 

30 

4214. 539 

50 

10 

II 

4227. 650 

100 

2 

15 

J 

4214.  628 

30 

7 

II 

4228. 417 

150 

1 

4200. 392 

15w 

J 

4214.  828i 

200 

2 

4228. 682 

75 

2 

I 

4200. 837 

20 

2 

I 

4215. 145 

5 

4228.763 

125w 

1 

I 

4200. 997 

5 

2 

II 

4215. 208 

10 

4228. 990 

40 

3 

II 

4201. 607 

100 

3 

4215.  374 

5 

4229.  149 

500 

2 

500 

100 

II 

A       c  /on 

4215. 630 

100 

4229. 454 

500 

D  U 

T  T 
1  1 

4202.  258 

150 

4215. 853 

100 

1 

4229. 768 

15 

4203.  060 

50 

I 

4216. 057 

300 

4229. 863 

30 

I 

4203.  086 

40 

{ 

4216.  205 

50 

1 

4229. 954 

20w 

I 

4203.  179 

20 

4216.  369 

150 

2 

4230.  239 

50 

1 

20 

J 

4216.  937 

10  w 

4230.  427  1 

600 

A 
H 

} 

4203. 437 

50 

J 

4217. 070 

30 

4230.  822 

150 

I 

4203.  578 

75 

I 

4217. 192 

lOOw 

4230.  963 

30 

I 

4203. 890 

100 

1 

4217. 227 

100 

10 

II 

4231. 076 

20 

I 

4204. 044 

300 

2 

J 

4217.  756 

30 

2 

II 

4231.  171 

25 

5w 

II 

4^U4.  535 

100 

J 

4217. 948 

10 

4231. 751 

100 

4204.  684 

20 

1 

II 

4218.  192 

150 

8  w 

II 

4231. 976 

30 

2 

II 

4204.927 

15  h 

2w 

II 

4218. 541 

100 

20 

II 

4232. 533 

75 

5 

II 

4205. 009 

30 

4219. 000 

20 

2 

II 

4232.  657 

15 

I 

4205. 128 

100 

j 

4219. 379 

100 

10 

II 

4232. 707 

5 

A    r\c  nan 

4205. 389 

30 

1 

J 

4219. 577 

20 

/I  O  O  O       O  f*\  o 

4233. 293 

300 

D  U 

T  T 
1 1 

4205. 537 

50w 

J 

4219. 680 

25 

3 

4233. 726 

20 

4205. 787 

30 

5 

II 

4220.  075 

750 

50 

4233. 902 

50 

I 

4206. 053 

75 

4220. 400 

10 

4234. 231 

50 

I 

4206.  663 

150 

50 

II 

4220.  564 

10 

4234. 302 

50 

J 

4207. 176 

100 

/I  1      A  TOO 

4220. 733 

150 

1 

/I    o  yi  Ann 

4234. 489 

10 

4207.  322 

5 

J 

4220.  856 

20 

4234. 988 

75 

5 

II 

4207. 480 

4 

I 

4221.152 

75 

4235. 095 

30 

I 

4207. 612 

75 

4221.  691 

75 

1 

4235. 235 

20w 

I 

4207.  928 

15 

\ 

4221. 840 

5 

4235. 464 i 

600 

6 

4208.  082 

15 

J 

4222.  179 

30 

4 

II 

yi  o  o  /  Act 

4236. 051 

150 

} 

4208. 416 

150 

2 

J 

4222.  444 

75  w 

1 

4236.  387 

75 

3 

4208. 891 i 

3000 

300 

I 

4222. 580 

30 

1 

4236.  720 

10 

4209.  196 

100 

2 

4222. 656 

1  u 

4236. 926 

15 

1  w 

II 

4209. 972 

150 

1 

4222. 751 

100 

5w 

II 

4237. 112 

35 

10 

II 

4210.  090 

75 

1 

4222. 930 

lOw 

4237. 184 

30 

4210! 258 

10 

4223!  434 

400 

2 

4237. 531 

20 

546637  O  -60  -4 
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Table  1. 

Wavelengths 

of  Thorium  Spectra  - 

Continued 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  truir, 

4237. 652 

10 

1 

\ 

4252. 392 

15 

3W 

II 

4269.  065 

75 

T 
1 

4238. 116 

30 

4252. 635 

4h 

I 

4269. 941 

200 

c 

T 
I 

4238.  374 

40 

I 

4252.  801 

4  w 

I 

4270. 330 

300 

II 

4238.  538 

20 

I 

4253.  248 

40 

4 

II 

4270. 735 

75 

I 

4238. 585 

30 

I 

4253.534 

800 

6 

I 

4271. 087 

250 

25 

II 

4238. 975 

25 

3 

II 

4253.  862 

100 

15 

I 

4271.  432 

100 

4239. 674 

10 

2  w 

II 

4254. 016 

50 

3 

TT 
X  1 

4272. 088 

40 

T  'J 

I  ' 

4239.  784 

15 

4254. 378 

10 

I 

4272. 137 

20 

I 

4239. 855 

5  h 

I 

4254.  445 

100 

15 

II 

4272.  292 

300 

2 

I 

4239. 936 

5  w 

I 

4254.  964 

4 

I 

4272. 865 

400 

I 

4240.  592 

100 

20 

II 

4255. 238 

200 

I 

4273.  3571 

1000 

1  7K 
L  10 

TT  I' 
11 

4240.  742 

15 

4255.  472 

20 

T 

X 

4274. 025 

400 

•jc 

ID 

TT 
1 1 

4241. 198 

150 

I 

4255.  780 

200 

2 

I 

4274.  322 

100 

A  n 

T  T 
1  1 

4241. 972 

20 

I 

4256.  091 

200 

40 

II 

4275.204 

30 

5 

II 

4242.  338 

30 

6 

II 

4256.  252 

500 

4 

I 

4275.  348 

8 

I  ; 

4242.  724 

75 

6 

II 

4257.  496  i 

700 

5 

I 

4275.  426 

8 

T 
1 

4243. 021 

40 

1 

4257. 893 

125 

2 

I 

4275. 566 

20 

T 
1 

4243.  265 

125 

1 

I 

4258. 225 

30 

I 

4275. 840 

4 

T 
1 

4243.  926 

400 

50 

II 

4258.  515 

500 

2 

I 

4276. 026 

4 

I 

4244.  270 

50 

I 

4258.  986 

75 

I 

4276. 281 

15 

I  [' 

4244. 486 

15 

4259.497 

125 

I 

4276. 807 

500 

TT  ■ 
11 

4244. 677 

10 

4259. 629 

8 

I 

4276. 965 

250 

on  v> 
n 

T  T 

11  1 

4244. 819 

30 

2  w 

II 

4259.  718 

20 

I 

4277.  314  i 

1200 

T  T  1 
1 1 

4245. 457 

75 

3 

II 

4259.  850 

15 

I 

4277.  938 

10 

I 

4245. 554 

50h 

1 

I 

4259.  981 

15 

I 

4278. 322 

500 

5 

I 

4245. 656 

5 

J 

4260. 335 

800 

I 

4278.  530 

2 

A 

H 

T  T 
11 

4245.  856 

20w 

4260.  801 

75 

T 

X 

4278.  820 

15 

T 
1 

4245. 967 

10 

1 

I 

4260.  976 

100 

3 

I 

4279. 062 

100 

•J 

i 

T 
1 

4246.  091 

5  w 

I 

4261.  273 

40 

4 

II 

4279. 275 

25 

I  !■ 

4246.  329 

50 

I 

4261.484 

75 

10 

II 

4279. 480 

10 

I 

4246.  803 

40 

J 

4261.  956 

40 

I 

4279. 636 

30 

T  ' 
1 

4247.  290 

20 

4262. 077 

8 

3 

TT 

X  X 

4279. 783 

10 

T  ' 
1 

4247.  352 

20 

I 

4262.611 

200 

I 

4279.943 

10 

T 
1 

4247.  604 

125 

10 

II 

4262.  726 

50 

15 

II 

4280.  236 

25 

8 

II  ' 

4247. 859 

30 

I 

4263.  358 

300 

75 

II 

4280.  567 

300 

2 

I 

4247. 993 

400 

75 

II 

4263.  739 

20w 

I 

4281.  067 

400 

7c; 

T  T  f 

11  .  ^ 

4248. 393 

200 

4264. 104 

100 

6 

T 

X 

4281.414 

400 

7C 
/3 

T  T 

11  ^ 

4248.  518 

75 

I 

4264. 338 

lOOw 

I 

4282. 043 

2000 

iDU 

T  T 

11  '  1 

4248.  729 

30 

I 

4264.400 

10 

III 

4283. 094 

200 

2 

I     '=  \ 

4248. 857 

15 

I 

4264. 575 

20 

I 

4283.  515 

400 

100 

II  1 

4249. 163 

10 

4264.  879 

10 

I 

4284.  071 

8 

T  ^ 

1     '  ' 

4249. 480 

100 

J 

4264. 935 

15 

5w 

T  T 
X  1 

4284.  190- 

4 

T     1  1 
1  1 

4249. 680 

250 

50 

II 

4265.  030 

15 

3w 

II 

4284.  421 

4 

T     '  1 
1  1 

4250.  312 

1200 

75 

I 

4265.  489 

50 

6  w 

II 

4284. 512 

20 

6 

II'  1 

4251.  075 

15 

I 

4265.  941 

4w 

I 

4284. 974 

300 

75 

T  T  i 

II  s 

4251. 278 

40 

4266.  426 

15 

I 

4285. 187 

25 

15 

4251. 414 

25w 

\ 

4267. 224 

15 

I 

4285. 403 

10 

"i ! 

4251. 516 

5w 

4267.  518 

200 

15 

II 

4285.  942 

20 

I  1  ( 

4251. 579 

15 

4 

II 

4267. 652 

8 

I 

4286.  182 

10 

I  1  \ 

4252. 023 

25 

4267.  716 

20 

3 

II 

4286.  215 

200 

30 

I  *  \ 

— — "  L. 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spe  c- 

Wave- 

Intensity 

5p6  c  *■ 

sity 

Spec- 

4  length 

Li  amp 

trum 

length 

Lamp 

Spark 

length 

I.j3jmp 

Spark  trum 

1 

4286.  700 

75 

20 

II 

4302. 108 

10 

4318.  294 

20 

30 

II 

4287  080 

100 

4302. 211 

20 

6 

IT 

4318  41  6  i 

700 

6 

I 

4287.  396 

8 

I 

4303.'  093 

20 

4319. 085 

200 

30 

II 

4287. 682 

25 

8 

II 

4303. 223 

4 

I 

4320.  124 

300 

100 

II 

4287.  958 

40 

6 

II 

4303. 380 

30 

3h 

II 

4320.  449 

100 

40 

II 

'  4288.  050 

100 

12 

II 

4303. 820 

8 

4320.  582 

300 

50 

II 

i    4?8fi  47f> 

200 

1 

4303. 991 

40 

2h 

J 

43?n  73? 

100 

I 

'  4288.  659 

200 

2 

I 

4304! 417 

40 

1 

I 

4320.  972 

50 

I 

4289.  209 

10 

I 

4304.  954 

100 

I 

4321.  718 

12 

I 

j  4289.  408 

15 

I 

4305. 324 

10 

4 

II 

4321.  987 

20 

4 

II 

1  4289.  653 

100 

1 

4305.493 

8 

J 

4322.  568 

8w 

I 

100 

6 

10 

4"???  735 

1  0 

4 

III 

.  4290.  945 

15 

I 

4305. 906 

15 

2 

II 

4322.  954 

5 

I 

1  4291.  378 

4 

2 

II 

4306.  368 

200 

40 

II 

4323. 031 

15 

6 

II 

1  4291.  8101 

400 

3 

I 

4307.  1761 

700 

10 

I 

4323. 561 

4 

I 

4292.  305 

30 

J 

4308. 124 

200 

4 

4324.  254 

12 

I 

4 

4308  586 

200 

4324. 436 

8 

I 

;  4292.  506 

15 

2 

II 

4309. 104 

8 

I 

4324! 628 

8 

I 

1  4292.968 

4 

I 

4309.  200 

8 

2 

II 

4324. 900 

15 

2 

II 

4293.  070 

'i 

2 

3 

II 

4309. 548 

10 

I 

4324. 953 

4 

I 

I  4293.429 

15 

4309. 899 

20 

4325. 009 

4 

I 

'    4?9'?  77? 

50 

\ 

4309, 993 

300 

50 

II 

4325. 278 

125 

3 

I 

4294. 019 

8 

I 

4310! 637 

12 

6 

4326! 167 

8 

I 

4294.  719 

100 

I 

4310.  962 

15 

I 

4326. 332 

4 

I 

4295.  043 

75 

100 

II 

4311. 062 

50 

I 

4326. 514 

12 

I 

4295.  124 

5 

2 

II 

4311.  233 

10 

J 

4326. 676 

12 

I 

4?QR  opQ 

10 

4311  315 

5 

4327  031 

40 

I 

4295.580 

75 

I 

4311. 584 

200 

3 

I 

4327. 087 

200 

20 

II 

4295. 810 

40  w 

I 

4311.  627 

100 

I 

4327. 124 

40 

I 

4296.  355 

10 

I 

4311. 796 

200 

3 

I 

4327. 223 

50 

5 

II 

4296.  574 

15 

5w 

II 

4312. 994 

1000 

12 

4327.  441 

10 

I 

7  O.  OO  O 

10 

5 

T  T 
1  J. 

4'?i ■?n4 

40 

15 

TT 

4327. 540 

10 

I 

4296. 962 

lOw 

4313. 422 

10 

4327!  708 

75 

I 

'    4297.  304 

400 

10 

I 

4313.  476 

2 

2 

II 

4327. 979 

12 

I 

4297.  632 

10 

I 

4313. 611 

12w 

I 

4328. 275 

8 

4 

II 

4297.  939 

40 

4313. 781 

12 

J 

4328. 678 

50 

30 

II 

49QR  1 

30 

4'^i4  n?"? 

15 

4328. 909 

400 

I 

4298.  182 

6 

I 

4314.  323 

150 

I 

4329! 086 

5 

4 

II 

4298. 562 

8 

2 

II 

4314.  801 

8 

I 

4329. 211 

8 

I 

4298.  836 

120 

40 

II 

4314. 945 

5w 

I 

4329. 487 

100 

30 

II 

4299. 436 

5 

1 

II 

4315.  2541 

400 

4330. 211 

75 

I 

100 

n  J  ±  ^»  J  *  J 

4 

4330. 403 

50 

2  w 

I 

1    4299.  8391 

600 

5 

I 

4315.  709 

12 

4 

II 

4330!  8441 

300 

2 

I 

4300.  140 

5 

4 

II 

4315.  953 

30 

20 

II 

4331. 200 

1 

5w 

II 

4300. 269 

8 

I 

4316. 109 

50 

I 

4331. 332 

200 

T 
1 

4300.789 

50 

20 

II 

4316.  367 

20 

4331. 918 

100 

40 

II 

4301. 278 

20 

4 

II 

4317. 221 

10 

6 

II 

4332. 331 

125 

I 

4301. 570 

10 

4317. 533 

2h 

4333. 262 

20 

I 

4301. 862 

10 

5w 

II 

4317. 663 

4 

4333.  560 

12 

I 

4302. 049 

lOw 

4317.  844 

75 

2 

4333. 640 

12 

I 

49 


1 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

200 

100 

TT 

8w 

2 

T  T 
I  X 

A  -iA  A    Q  A  n 
H^DD.  7DU 

60 

20  II 

4334. 249 

4 

I 

4351, 062 

2  w 

I 

4367.  283 

50 

I 

4334. 737 

0 
0 

I 

4351. 274 

50 

I 

4367.  419 

75 

I 

0 
0 

T 
1 

^jdl^  hoi 

75 

35 

T  T 

X  X 

A  -1A7  T2.^ 

4 

I 

inn 

lUO 

10 

T  T 

4-JcT  C11 

20 

T 
1 

43d  /.  916 

8 

^ 

1  \J\J 

800 

75 

J 

*^      X.  QyZ> 

4 

T 
1 

/I     AD  110 

15 

I 

4336.  464 

5U 

10 

II 

4352.  114 

4 

I 

4368. 682 

4 

I 

4336. 973 

1^ 

I 

4352.  166 

8 

4 

II 

4368.  995 

10 

I 

^  J  J  1  »  C  i  J 

n  n  r\ 

900 

125 

T 

4-JC')    AT  1 
T^Ot. uXX 

100 

T 
1 

A  -1  AQ  ncQ 
4^07, UD7 

4 

10  II 

^  J D  1  .  Ot^  U 

2 

2 

T  T 
1  1 

4-1C9  A7n 

600 

75 

T  T 

i  X 

4^07. ^U4 

250 

40  II 

HJ'^O.  UvO 

350 

2 

T 

4'^R9    R1  Q 
HjOC,  0X7 

15 

2 

T  T 

yl  "2  A  Q   /i  0  /I 
4^07. 474 

200 

I 

4338. 370 

2 

2 

II 

4353.  389 

100 

75 

II 

4369. 598 

8 

I 

4338.  778 

r 
5 

2  w 

II 

4353.  435 

500 

I 

4369. 867 

200 

I 

4'^'?9  m  1 

\J  ±  ± 

0 
0 

T 
X 

t-^-JH,  XUU 

5  h 

1 

T 

1 

HS>  1  U.  a47 

12 

I  1 

20 

T 

X 

Zl'^RA  4H1 

HJ?_)H.  HOX 

400 

4 

1 

/I  -1  7  n    /I  AO 
4^  /  U.  407 

8 

^  J  J  /.  tH^I 

4 

T 
X 

4-2CC  nni 

H^^y.  UUX 

8 

A  7 n  AO c; 

4^  /  U.  023 

4 

I 

4339. 867 

2 

I 

4355. 322 

120 

75 

4371. 136 

20 

I 

4340.  456 

4 

I 

4355.  521 

200 

I 

4371. 338 

20 

2  II 

4-?4n  RQ4 

/inn 
4UU 

T 
X 

*-r  J?  D  0.  UJH 

75 

'MIL.  /4D 

8 

2 w   II  1 

75 

TIC 

125 

T  T 
X  X 

8 

/I  170  AO 

4^/2. 147 

8 

20 

T 
X 

12 

A170  AAH 
4  J  /  ii.  d4o 

12  s 

I 

4342. 256 i 

300 

75 

II 

4356.  596 

4 

I 

4372.  802 

8 

I 

4342. 439 

c  n  n 
500 

3 

I 

4357. 063 

8 

1 

n 

4373. 042 

200 

4  I 

40 

T 

X 

Zl'^R7    AT  4 
H  JD I ^  0X4 

125 

30 

r 

A171  onn 
4J  /  J,  7UU 

200 

75  II 

4 

T 
X 

H^3/.  OHU 

8 

A17A    1  OA  1 
4  J  / 4.  X  a4  1 

600 

8  I 

20 

T 
X 

400 

4 

A'^n  A  1QA 

4^ /4.  /o4 

500 

100      II  ' 

4343. 038 

4 

I 

4358. 537 

30 

20 

II 

4375. 012 

8 

I 

4343.  378 

30 

I 

4358.  807 

8 

15 

II 

4375. 068 

50 

2  I 

H^H^. Dl U 

50 

20 

T  T 
X  X 

tJD7.  XXv 

4 

8 

A  17      0  Q  n 
4^ /3.  2oU 

4 

I  1 

4'^A'^  Q44 

125 

30 

T  T 
X  X 

A-JCQ  •Xi.C. 
4JD7,  ^OD 

600 

8 

A 17C  1QQ 
4J ID,  i^O 

4 

300 

75 

T  T 

X  X 

A'^t;Q    71  7 

40 

A 17C  CQO 
4  J  /  D.  372 

25 

25    II  ; 

4345. 049 

30 

20 

II 

4360.  163 

100 

2 

I 

4375.  837 

40 

I 

4345. 178 

15 

I 

4360.  706 

20 

I 

4376.  257 

20 

A-xAc.  4nn 

tJHD, 4UU 

8 

T 
X 

150 

100 

/I  1 7  A  COO 

4^ lb,  i>27 

200 

I  1 

/I   /I  c;  A  7 

75  h 

2 

T 
X 

30 

30 

TT 
II 

/1 1 77  no 
43  /  /.  312 

75 

100  II 

Dv  U 

10 

T 
X 

5 

4 

A  177    /1 1 A 

8 

I  ' 

4345. 844 

100 

I 

4362. 358 

12 

I 

4377. 655 

12 

I 

4346. 432 

500 

4 

I 

4362.  460 

75 

I 

4377. 897 

4 

I 

4  h 

T 
X 

A    AO    7  07 

8 

4^  /o,  1  /  /  1 

500 

3  I 

100 

100 

T  T 
X  X 

75 

/I  7,"7  Q  QOQ 

25 

20      II  ' 

4-5/17  A"^^ 

20 

T 
X 

A'lL'l    1  OA 
H J.  i  UH 

8 

/I  'i"7Q  n n Q 
4^  /  7,  UUo 

10 

I 

4348. 296 

8 

12 

II 

4363. 423 

20 

I 

4379. 589 

8 

3 w  II 

4348.  591 

400 

2 

I 

4363.  492 

10 

I 

4379. 946 

25w 

18  II 

4'^4Q  071 

400 

2 

T 
X 

A'lUA  IT^-^ 

30 

Alfin  ODQ 
HJOV,  ^07 

125 

I 

Zl'^AQ  An7 

20 

1  n 

T  T 
X  X 

H^DH,  XOii 

4 

4 

AiRn  7nA 

20  h 

2      I  1 

15 

2 

T  T 
X  X 

H J?OH»  HOO 

40  w 

A'^Rn  RAA 

2 

4350.  270 

75 

I 

4365. 016 

50 

I 

4381. 054 

4 

8 

T 

X 

8 

AIRI  Anc; 
4^01, 4U3 

350 

10  ii  ' 

4350.  651 

4 

I 

4365.  528 

8 

I 

4381. 860 i 

900 

150      I  1 

4350.  823 

30 

30 

III 

4365. 930 i 

600 

10 

I 

4382. 898 

50 

1 


50 


Table  1. 

Wavelengths 

of  Thorium  Spectra  - 

Continued 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

4383.  860 

40 

4401.  582  i 

400 

20 

I 

4420.  752 

5 

3w 

II 

4384. 015 

D 
O 

^:  n 

II 

4402. 260 

lb 

2  h 

I 

4420.  794 

200 

I 

4384.  129 

Q 
0 

z  n 

II 

4402. 448 

4 

I 

4421. 160 

4 

II 

4384.  646 

^  uu 

9 

4402. 605 

12 

I 

4421. 546 

200 

6 

II 

4385.  234 

4402. 738 

0 

8 

3 

II 

4421. 833 

4 

4 

II 

4385.  640 

6 

} 

4402. 927  i 

400 

2 

I 

4422, 059 

350 

3 

I 

4385.  754 

c  u 

4403. 428 

12  w 

I 

4422. 789 

10 

10 

II 

4386.  116 

Q 

o 

3 

II 

4403.  714 

25 

I 

4422. 894 

40 

I 

4386.  267 

iL  U 

I 

4404. 132 

75 

I 

4423. 266 

30 

2 

II 

4386. 483 

4405. 711 

15 

5 

II 

4423. 723 

200 

I 

4386. 714 

8 

4405. 847 

4 

I 

4423. 930 

40 

30 

II 

4387. 022 

-7  r 

ID 

II 

4405. 988 

4 

I 

4424. 237 

20 

I 

4387.  102 

7  c; 

c  U 

II 

4406. 421 

20 

10  w 

II 

4424, 546 

15 

I 

4387. 214 

n 
4 

I 

4406. 771 

5 

2 

II 

4424. 837 

200 

I 

4387. 473 

A 

4 

I 

4406.  903 

12 

I 

4425. 117 

5 

4 

II 

4387. 741 

125 

175 

II 

4407. 276 

12 

I 

4425. 449 

100 

I 

4388.  100 

A  n 
H  u 

4407. 500 

4 

I 

4425. 984 

100 

125 

II 

4388. 561 

/I 

I 

4407.  893 

4 

I 

4426. 189 

12 

2 

II 

4388. 663 

/I 

4408. 474 

200 

40 

II 

4426. 519 

12 

I 

4388. 792 

z 

I 

4408.  883 i 

oOO 

5 

I 

4426.  834 

4 

I 

4388. 975 

75 

1 

J 

4409. 015 

3 

II 

4427. 645 

125 

50 

II 

4389. 482 

Q 
O 

4409. 740 

8 

I 

4428. 547 

150 

12 

I 

4389. 668 

15 

I 

4409. 901 

50 

I 

4428. 887 

125 

I 

4389. 916 

Q 
0 

I 

4410.  410 

1 0 

I 

4429. 261 

20 

7 

II 

4390.  167 

15 

I 

4410.  477 

125 

125 

II 

4429. 618 

50 

4 

I 

4391.  llOi 

3000 

400 

II 

4411. 145 

20w 

I 

4429. 815 

40 

I 

4391. 530 

c  n 
bU 

4411. 250 

8 

I 

4429. 969 

8 

I 

4391. 938 

lU 

I 

4411. 606 

50 

10 

II 

4430. 149 

30 

I 

4392. 478 

lb  n 

2 

I 

4412. 556 

600 

I 

4432. 249 

200 

4 

I 

4392. 977 

/inn 

400 

I 

4412. 741 

800 

400 

II 

4432.  963  i 

600 

150 

II 

4393. 761 

400 

4 

{ 

4412. 909 

400 

I 

4433.  482 

150 

I 

4394. 260 

8 

4413.  369 

40 

100 

II 

4434, 067 

50 

2 

II 

4394. 448 

15 

I 

4413. 634 

50 

1 

I 

4434. 321 

30 

10 

II 

4394. 551 

15 

I 

4414. 525 

400 

4 

I 

4434. 825 

75 

5 

II 

4394. 900 

250 

100 

II 

4414. 778 

20 

I 

4435. 290 

30 

I 

4395. 513 

4 

{ 

4415, 530 

40  w 

I 

4436.  057 

125 

40 

II 

4395. 675 

4 

4416.  236 

400 

100 

II 

4436. 284 

150 

40 

II 

4396.  145 

50 

I 

4416.  842 

200  h 

2 

I 

4436. 549 

150 

100 

II 

4396.  480 

250 

75 

II 

4417. 215 

4 

I 

4436.  984 

100 

I 

4397. 014 

50 

I 

4417. 358 

8 

I 

■  4437.  435 

75 

I 

4397, 295 

2 

1 

{j 

4417. 504 

12 

I 

4437. 718 

25 

2 

II 

4397. 914 

400. 

125 

4417.  762 

4 

I 

4438. 739 

200 

30 

I 

4398.  245 

10  w 

I 

4417. 980 

12 

I 

4439. 117 

400 

150 

II 

4398. 642 

4 

I 

4418.  417 

40 

3  h 

II 

4439. 848 

20 

I 

4399. 096 

300 

150 

II 

4418.  666 

40 

30 

II 

4440. 276 

400  w 

I 

4399. 403 

60 

10 

4419. 015 

40 

20 

II 

4440.  577 

300 

60 

II 

4399. 969 

200 

\ 

4419. 309 

5 

2 

II 

4440. 858 

400 

150 

II 

4400. 386 

40 

15 

4419. 776 

50 

2 

I 

4441. 601 

300 

I 

4401. 177 

4 

4420,  135 

40 

I 

4442. 512 

8 

I 

4401. 215 

20 

2 

4420.  264 

75 

2 

I 

4443. 070 

200 

30 

I 

51 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave-  Intensity  Spec- 


length 

Lamp 

Spark 

trurr 

4443. 649 

75 

5 

I 

4443. 764 

30 

I 

4443. 916 

15 

I 

4445. 014 

200 

30 

II 

4445.  308  i 

300 

2 

I 

4445. 889 

200 

20 

I 

4446,  442 

50 

I 

4446*  576 

40 

I 

4446. 775 

30w 

III 

4447!  124 

15w 

III 

4447. 221 

100 

I 

4447. 834 

400 

100 

II 

4448.  545 

50 

10 

II 

4449. 431 

12 

1 

4449*.  884 

6 

T 

4450.  773 

200 

2 

4451. 052 

10 

15 

II 

4451. 347 

50 

4451. 729 

20 

J 

4452. 564 

200 

2 

4453. 187 

15 

2 

II 

4453. 614 

10 

4453.  856 

4 

J 

4454. 144 

30 

J 

4454.  510 

30 

4 

II 

4454. 748 

8 

4455. 020 

20 

75 

II 

4455. 278 

20 

10 

II 

4455.  730 

20 

6 

II 

4455. 859 

80 

4456.  480 

10 

4456  678 

10 

25 

II 

4456. 715 

100 

4457. 071 

15 

II 

445?! 219 

100 

4458. 002  i 

600 

20 

4458. 737 

75 

44CQ  c-J-l 

80 

J 

4459. 967 

s 

T 

4460*  196 

8 

T 

4460.  346 

5 

3  w 

4461  083 

100 

II 

4461. 238 

600 

4461*.  508 

50 

T 

4461. 715 

50 

80 

II 

4462.  490 

4 

4462. 741 

5 

4463. 067 

8 

10 

II 

4463.  197 

8 

2 

II 

4463. 674 

75 

Wave-  Intensity  Spec 


length 

Lamp 

Spark 

trun 

4463. 825 

125 

I 

4464. 120 

15 

I 

4464. 708 

20w 

I 

4464. 852 

20 

I 

4465. 968 

100 

8 

II 

4465. 341 i 

300 

250 

II 

4466. 619 

30 

4 

I 

4467. 396 

4 

I 

4467. 747 

20 

6 

II 

4468.  327 

150 

2 

I 

4469. 185 

30 

I 

4469. 530 

400 

3 

I 

4470.  010 

2 

4 

II 

4470.  984 

150 

I 

4471.  774 

20 

30 

II 

4471. 884 

6 

I 

4471. 985 

10 

1 

4472. 250 

200 

40 

II 

4472. 618 

15 

4472. 839 

40 

J 

4474. 071 

300 

125 

II 

4474. 397 

4 

4474. 845 

200 

J 

4475. 219 

250 

20 

J 

4475, 760 

40 

J 

4476.  903 

10 

2 

II 

4477. 040 

4 

2 

II 

4477. 218 

8 

4477. 471 

4 

J 

4477. 608 

2 

J 

4478.  413 

30 

4478. 587 

40 

\ 

4478.  782 

10 

J 

4479. 052 

12 

T 

4479. 164 

20 

20 

II 

4479. 643 

200 

4480.  284 

10 

J 

4480.  557 

8 

T 

4480.  818 

300 

75 

II 

4481. 155 

15 

III 

4481. 192 

15 

I 

4481. 641 

20 

20 

II 

4482. 169  i 

300 

I 

4482. 771 

8 

I 

4482.  903 

2 

I 

4483. 350 

250 

2 

I 

4484. 054 

75 

100 

II 

4484. 270 

15 

2 

II 

4484. 614 

6 

1 

I 

4484. 966 

4 

I 

1 


Wave- 

Intensity 

Spec- 1 

length 

Lamp 

Spark  trum  ] 

4485. 783 

150 

40 

II 

4486. 653 

200 

150 

II 

4486.  897 

200 

2 

I  ^ 

4487. 496 

300 

200 

II 

4488. 317 

150 

T  'It 

4488. 680 

400 

200 

II  1 

4489. 506 

lOw 

III 

4489. 696 

200 

I  1 

4490.  209 

15 

15 

4490.  678 

50 

1 

4491. 065 

6 

I  -'i 

4491. 374 

12 

10 

II 

4491. 712 

8 

20 

II  % 

4491. 890 

5 

10 

II  1 

4492. 126 

40 

T  '! 

1  1 

4492. 237 

25 

40 

II 

4492. 579 

15 

I  ! 

4492. 693 

20 

I  \ 

4493. 334 i 

1200 

30 

4494. 071 

8 

■1 
i 

4494. 705 

20 

I  ' 

4494. 965 

20 

15 

II  i 

4495.  244 

20 

30 

II 

4495. 490 

20 

2 

II 

4495. 604 

10 

T 
1 

4496. 318 

200 

200 

II 

A  A  n  i       t   A  / 

4496. 646 

20 

I 

4496. 749 

2w 

II 

4497. 921 

200 

3 

I 

4498. 151 

10 

1 

T 
1 

4498. 957 

800 

20 

I 

4499. 399 

150  w 

I 

4499. 993 

500 

200 

I  \ 

4500.  578 

30  h 

2 

I  ; 

4501. 112 

40 

1 

T  I 
1  ' 

4501. 284 

4 

I  ' 

4502. 378 

10 

I 

4503. 008 

8 

I 

4503.  208 

10 

I 

4504. 277 

20 

1 

T 

1  1' 

4504. 641 

50 

1 

I  !• 

4505. 221 

400 

15 

I  t! 

4506. 493 

200 

4 

I  ? 

4507. 434 

30 

1 

I  ^ 

4508. 037 

80 

I  ^ 

4508. 146 

30 

12 

II  f 

4508. 622 

40 

12 

II  j! 

4508. 841 

4 

3 

II  ' 

4509. 593 

4 

2 

II  ' 

4509. 971 

20 

2 

II  ' 

52 


Table  1.    Wavelengths  of  Thorium  Spec 


ra  -  Continued 


Wave- 

Intensity- 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trxim 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

4510.  526  i 

800 

500 

II 

4534. 122 

250 

250 

II 

4554. 425 

10 

4511. 293 

I 

4534. 407 

1  n 

X  u 

4554. 583 

c. 

J 

4511.  872 

n 

H 

T 

I 

4535. 254 1 

nn 

0 
0 

4554. 687 

c. 

J 

4512. 496 

^  _3  U 

1  9  e; 

II 

4535.  987 

70 

\ 

4554. 815 

d. 

II 

4513.  232 

0 

c. 

I 

4536. 267 

c 
D 

J 

4555. 523 

1  n 
i  U 

200 

II 

4513.  688 

300 

25 

I 

4536. 425 

5 

50 

J  J 

4555. 700 

200 

III 

4514.  047 

on 

I 

4536. 762 

c 
D 

I 

4555. 813 i 

c  nn 
bUU 

4 

4514. 550 

1  n 

lU 

I 

4536. 872 

c 

3 

4556. 217 

fa 

J 

4515.  121 

^uu 

0 

I 

4537. 085 

9  nn 

UU 

7nn 
^uu 

}j 

4556. 366 

Q 

0 

I 

4515.  644 

i  u 

I 

4537. 760 

J 

4556. 802 

/ 
D 

3 

II 

4515.  981 

250 

200 

II 

4538. 116 

2 

J 

4557. 056 

2 

J 

4516.  542 

c.  U 

I 

4538. 279 

1 
1 

i 

II 

4557. 557 

0 

J 

4517.  040 

D  u 

II 

4538. 837 

1 0 

c;  n 

4558.  349 

1  c;n 

i3U 

2 

J 

4517.  458 

0 

I 

4539. 232 

L. 

D 

4559. 059 

9  n 
c.  U 

1 

I 

4517.  658 

i  u 

I 

4539. 736 

7 
J 

J 

4559. 313 

1  n 
i  u 

^ 

4517.  899 

6 

I 

4540.  408 

75 

200 

J  J 

4559. 662 

5 

J 

4518.  170 

9  n  n  «7 
^  uu  w 

III 

4541. 003 

7nn 

I 

4559. 799 

L 

2 

II 

4518. 356 

I 

4541. 359 

7 

4560. 069 

0 
C. 

2 

II 

4518. 641 

H  U 

II 

4541. 523 

A 

\ 

4560. 166 

7 

4519. 260 

^  u  u 

c. 

I 

4541. 621 

4 

7c; 

J  J 

4560. 396 

7 
1 

4519. 750 

150 

12 

II 

4542. 430 

3 

6 

J  J 

4560. 668 

6 

3 

II 

4520. 034 

9 

7 

II 

4542. 750 

n 

I 

4561. 361 

^nn 

3  U  U 

7 

4520. 919 

7  n 

II 

4543.  212 

9  ^ 

/  9 

^bbl.  088 

1  nn 

i  UU 

3 

J 

4521. 219 

D  uu 

1^  3  u 

I 

4543.  421 

7n 

J  u 

4562. 472 

c 

3 

20h 

II 

4521. 732 

I 

4543. 667 

9 

J 

4563. 282 

7  nn 

3  UU 

500 

II 

4522.  315 

30 

I 

4543. 865 

6 

J 

4563. 662 

300 

40 

J 

4522. 784 

J  u 

1  nn 

1 UU 

II 

4544. 523 

9c;n 
t  J  u 

9nn 
^  u  u 

II 

4564. 186 

9n 

L.  U 

60 

II 

4523! 472 

1  9 

I 

4544. 896 

T  n 

i  u 

/I 

H 

4564. 845 

7n 

3U 

4524.  143 

"x  n 
i  u 

i 

I 

4545. 362 

c. 

4565. 797 

9  c; 

I 

4524. 600 

n 
H 

■5 

c. 

II 

4545. 452 

c 

J 

4566. 245 

c. 

4 

II 

4524. 854 

30 

40 

II 

4545. 839 

25 

J  J 

4566. 660 

25 

35 

II 

4525.  102 

iUU 

II 

4545. 917 

7t;n 

U 

A 
H 

I 

4566. 959 

7 
3 

/I  c  0  C     /I  /I  /I 

i  u 

I 

4546. 144 

D 

1  9 

4567. 249 

1  A  n  Vi 
iou  n 

2 

J 

4525. 758 

Q 

0 

I 

4546. 700 

9  c; 

9  n 
u 

5J 

4568. 142 

7n 

3U 

I 

4526.  044 

T  n 

II 

4546. 843 

n 

0 

4568. 525 

1  9 

4526.  921 

12 

I 

4547. 098 

70 

4569. 051 

12 

2 

II 

4527. 182 

-2 
i 

D  W 

II 

4547. 268 

1  nn 

i  UU 

I 

4569. 155 

1  n 
i  u 

4527.  728 

io 

7  C 

II 

4547. 938 

c 

4569. 719 

c;  n 

3  u 

J 

4528. 034 

I 

4548. 344 

T  nn 
1  UU 

c. 

{ 

4570.  972  i 

c;nn 

3UU 

I 

4528. 419 

1  9 

i 

II 

4548. 983 

1  n 

1 U 

4571. 203 

A  n 
hU 

4528.  977 

12 

15 

II 

4549. 852 

6 

4571. 533 

12 

J 

4529. 497 

1  n 

7  c 

II 

4550. 184 

7 

I 

4572. 656 

i3 

J 

4529. 933 

iU 

I 

4550. 419 

a 
0 

1  n 
i  u 

II 

4572. 953 

1 

II 

4530. 320 

ioU 

c 

I 

4550.  451 

0 
0 

4573. 259 

D 

4530.  648 

c 

3 

/I 

II 

4551. 490 

T  An 

i  D  U 

7  c; 
/  3 

II 

4573. 709 

9nn 

U  U 

4531. 196 

10 

I 

4551. 731 

2 

/ 

,  4574. 039 

100 

4531.  706 

100 

200 

II 

4551. 834 

6 

4574. 308 

50 

4532. 261 

175 

300 

II 

4552. 158 

250 

3 

\ 

4575. 267 

15 

2 

II 

4533. 080 

150 

I 

4553. 021 

250 

200 

II 

4575. 507 

50 

5 

4533. 292 

150 

250 

II 

4553.  850 

50 

75 

II 

4576.496 

30w 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

T  .amp 

Sp3-rlc 

trum 

length 

Lamp 

Spcirk, 

trum 

length 

Lamp 

Spark  trum 

4576.  737 

20 

I 

4599. 718 

15 

I 

4623. 551 

n 
"1 

I 

4577. 126 

10 

I 

4600. 885 

25  h 

2 

I 

4623. 897 

15 

100 

II 

4577. 587 

20 

I 

4601.  383 

8 

I 

4624. 141 

15 

75 

II 

4577. 841 

40d 

I 

4601. 564 

3 

I 

4624.'  310 

15 

I 

4578. 834 

15 

I 

4601.  969 

4 

5 

II 

4624. 689 

12 

I 

4579. 019 

1  5 

X  -J 

c 

II 

4602. 904 

/  D 

II 

4625. 044 

125 

II 

4579. 331 

25 

2 

I 

4603.  160 

175 

I 

4625. 286 

15 

I 

4579. 839 

40 

I 

4603. 944 

4 

6 

II 

4625. 503 

18 

I 

4580.  402 

12 

I 

4604. 133 

2 

3 

II 

4626! 139 

1 

3 

II 

4580.  765 

10 

2 

II 

4604. 668 

5 

5 

II 

4626. 648 

8 

35 

II 

4581. 195 

±  u  u 

3 

I 

4605. 233 

D 

I-  D 

II 

4627. 092 

1 

II 

4581. 582 

50 

10 

II 

4605. 433 

1 

I 

4627.  299 

125 

1 

I 

4582. 441 

10 

8 

II 

4605. 839 

7 

I 

4627. 641 

6 

20 

II 

4582. 536 

4 

I 

4606. 308 

2 

5h 

II 

4627. 876 

5 

I 

4582. 782 

4 

4 

II 

4606.  515 

100 

75 

II 

4628. 215 

125 

1 

I 

4583. 080 

u 

I 

4607. 399 

I 

4628. 568 

20 

II 

4583.  668 

15 

12 

II 

4607. 683 

10 

I 

4629. 031 

8 

25 

II 

4583. 886 

10 

I 

4607. 953 

125 

1 

I 

4629. 355 

20 

50 

II 

4584.  371 

50 

75 

II 

4608.  630 

75 

I 

4629. 771 

25 

30 

II 

4584.  662 

20 

I 

4609. 382 

125 

200 

II 

4630.  351 

5 

40 

II 

4585. 138 

1  2  w 

I 

4609. 872 

/  -J 

II 

4630.  639 

100  w 

II 

4585. 414 

1 

I 

4610.  648 

125 

3 

I 

4631. 035 

8 

I 

4586.  063 

20 

2 

II 

4611. 873 

200 

150 

II 

4631. 156 

3  w 

I 

4586.  279 

20 

75 

II 

4612. 183 

3 

2 

II 

4631. 761 i 

300 

250 

II 

4586.  620 

20 

25 

II 

4612. 558 

200 

50 

II 

4632. 520 

4 

I 

4587. 219 

5 

II 

4613. 484 

5 

D  U 

II 

4633. 772 

J?  u  u 

I 

4587. 763 

18 

15 

II 

4613. 624 

125 

I 

4633. 827 

75 

II 

4588. 218 

100 

III 

4614. 000 

4 

20 

II 

4635. 408 

5 

I 

4588.  427 i 

400 

5 

I 

4614. 185 

5 

I 

4636. 458 

4w 

I 

4589. 122 

100 

400 

II 

4614. 288 

2 

1 

II 

4636.  767 

2 

I 

4589.  665 

CD\J 

LCD 

II 

4615.  034 

LCD 

c 

I 

4637.  192 

c  u 

I 

4591. 070 

2w 

I 

4615.  338 

70 

2 

I 

4638.  135 

60h 

2 

I 

4591.  418 

4 

I 

4615. 654 

10 

1 

I 

4638. 687 

100 

I 

4591.  591 

3 

I 

4615. 892 

12 

I 

4639. 090 

3 

40 

II 

4592.  122 

4 

3 

II 

4616.  454 

15 

I 

4639.  526 

75 

I 

4592. 283 

I 

4617. 303 

1  n 

1  u 

I 

4639. 709 

1  no 
1  uu 

200 

II 

4592. 673 

400 

30 

I 

4617.  916 

12 

I 

4640.  048 

500 

200 

II 

4593.  286 

20 

100 

II 

4618.  316 

9 

I 

4641. 232 

250 

150 

II 

4593. 501 

30 

III 

4618.  932 

7 

I 

4641. 618 

4  w 

I 

4593.  649 

150 

20 

I 

4619.  520 

400 

300 

II 

4642. 048 

15 

20 

II 

4593.  975 

i  u 

L.  U 

II 

4620. 248 

D  u 

I 

4642. 273 

X. 

I 

4595.  420  i 

600 

30 

I 

4620.  454 

35 

I 

4642. 590 

1 

I 

4596.  312 

125w 

2 

I 

4620. 721 

12 

12 

II 

4642. 860 

2w 

I 

4596!  986 

2  w 

2  w 

II 

4621.  168 

200 

3 

I 

4643.  563 

80 

T 

1 

4597. 273 

2  w 

I 

4621.  660 

lOw 

2 

I 

4644. 350 

3 

6 

II 

4597. 904 

4s 

I 

4621.  867 

3 

I 

4644. 712 

200 

3 

I 

4598.  058 

2 

I 

4622. 110 

20 

4 

I 

4645. 495 

10 

20 

II 

4598. 438 

20 

1 

I 

4622.  767 

9 

I 

4646.  151 

4 

4 

II 

4598. 942 

7 

I 

4623.  119 

10 

I 

4646. 688 

250 

2 

I 

4599. 353 

5 

4 

II 

4623.  416 

4 

3 

I 

4647. 256 

200 

2 

I 

54 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


1       ■  ■ 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 


Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

4647.  938 

20 

5 

II 

A  /  /  r\    o  c  o 

4669. 353 

30 

2w 

I 

4694. 090 

400 

500 

II 

4648.  169 

2 

4669.  684 

20 

1 

I 

4694. 486 

10 

I 

4648. 366 

8 

I 

4669. 975 

400 

15 

I 

4694. 898 

125 

III 

A  /  A  Ci      A  A  n 

4648.  445 

10 

4670.  930 

75 

2 

I 

4695. 038 

400 

I 

A  /  A  n     o  /  c 

4648.  865 

4 

51 

II 

4671. 531 

1 

I 

4695. 457 

175 

4 

I 

A  f  A  r\      C  T  "7 

4649.  517 

5 

\ 

4671. 735 

2 

I 

4695. 821 

8 

4 

II 

4649. 977 

60 

4671. 901 

1 

1 

I 

4696. 685 

30 

I 

4650.  235 

150 

I 

4672. 443 

75 

10 

II 

4696. 808 

20h 

1 

I 

4650.  627 

15 

/I  /  ~T  O      A  C  A 

4673.  052 

70 

I 

4697. 190 

8 

I 

4650.  820 

50 

50 

II 

4673. 661 i 

600 

20 

I 

4697. 396 

2 

II 

4650. 934 

50 

30 

II 

A  /  ~1  A       A  O  A 

4674. 230 

3 

I 

4697. 597 

9 

I 

4651. 101 

20 

4674.  774 

10 

3 

II 

4698.  240 

100 

10 

I 

4651.  555 

500 

300 

II 

4675. 050 

3 

I 

4698. 764 

50 

100 

II 

4651. 985 

100 

30 

II 

4675. 373 

80 

I 

4699. 104 

10 

8 

II 

4652. 407 

3 

2 

II 

A  /  ~i  /     A  r  n 

4676.  058 

350 

600  w 

II 

4699. 466 

5 

5 

II 

4652. 819 

10 

6 

II 

A  /  ~7  /        /I  A  A 

4676. 489 

10 

I 

4699.  664 

80 

5 

I 

4653. 080 

3 

2  1 

II 

4676. 970 

75 

8 

II 

4700. 141 

200 

200 

II 

4654. 013 

15 

I 

4678.  234 

100 

15 

II 

4700. 771 

100 

I 

4655. 032 

50 

2 

I 

4678.  617 

10 

10 

II 

4700. 955 

20 

20 

II 

HODD.  200 

150 

3 

Ab/9.  015 

10 

10 

II 

4701. 440 

12w 

I 

4655. 724 

1 

3 

II 

4679. 529 

3h 

I 

4701. 854 

40 

I 

4656.  178 

20 

1 

4679. 599 

6  w 

I 

4702. 315 

50 

30 

II 

4656. 552 

20 

I 

4679.  710 

2 

3 

II 

4702. 603 

10 

3 

II 

4656. 730 

8 

10 

II 

4680.  244 

150 

1 

I 

4702. 772 

5 

I 

4657.  336 

6 

4680.  396 

20 

I 

4703.  202 

25 

I 

A  /  r  n  TOO 

4658.  128 

2 

4680. 647 

250 

40 

I 

4703.  990  i 

500 

8 

I 

4658.  385 

30 

J 

4681.  188 

100 

20 

II 

4704.  499 

5 

4 

II 

4658.  516 

30 

12 

II 

4682. 242 

175 

5 

I 

4704. 658 

10 

10 

II 

4658. 720 

2 

10 

II 

4682. 733 

20 

I 

4704. 933 

3 

I 

4659. 566 

150 

2 

4683.  385 

250 

I 

4705. 294 

10 

6 

I 

4660.  392 

100 

{ 

4684.  113 

15 

18 

II 

4705. 765 

400 

500 

II 

4661. 125 

8 

4684. 373 

10 

1 

I 

4706.  253 

100 

200 

II 

4661. 405 

12 

100 

II 

4684. 641 

8 

I 

4706. 572 

20 

I 

4661. 581 

6 

I 

4684. 813 

3 

I 

4706. 682 

4 

I 

4661. 716 

3 

4685. 087 

6 

I 

4707. 041 

15 

I 

4o61. 948 

4 

4685. 511 

20 

30 

II 

4707. 583 

3 

5 

II 

4662. 215 

2 

2 

II 

4685. 973 

5 

II 

4707. 786 

20 

I 

4662. 332 

2 

4686.  194  i 

400 

3 

I 

4708.  100 

40 

30 

II 

A  f  /  '~\  COO 

4662. 593 

7 

4686. 579 

20 

25 

II 

^  ^  A  A      A  A  ~7 

4708.  287 

175 

80 

I 

4663.  202  1 

200 

3 

A  /  n  n    o  A  o 

4688. 303 

15 

15 

II 

fl  T  A  A      A  A  /I 

4708. 884 

2 

I 

n  /  /  n      ^  A  A 

4664. 308 

2 

4688. 465 

250 

I 

4709. 354 

6 

I 

4664. 540 

2 

3 

II 

4689.  200 

200d 

300 

II 

4710.  636 

5 

I 

4664. 796 

6 

4690.  352 

20 

200 

II 

4710.  987 

20 

I 

4664.  972 

20 

I 

4690.  642 

120 

100 

I 

4711. 130 

2 

8 

II 

4665. 711 

20 

I 

4691.  068 

100 

300 

II 

4711. 411 

40 

I 

4666. 009 

125 

150 

II 

4691. 637 

150 

4 

I 

4711. 999 

15 

I 

4666.  518 

75 

4691. 880 

20 

2 

I 

4712.  457 

500 

125 

I 

4666. 793 

400 

6 

4692. 486 

2 

I 

4712. 842 

150 

2 

I 

4668.  172  i 

700 

10 

4693. Ill 

2 

3w 

II 

4713. 798 

20 

10 

II 

4668. 944 

3 

4693.  535 

3 

I 

4714. 126 

10 

3 

II 

55 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

/I  T  T    /I       /  "7  1 

4714. 672 

20 

I 

4734. 758 

4 

3 

II 

^  "T  r"  o    o  r\  T 

4753. 807 

3 

c 
D 

T  T 

4714. 860 

4 

10 

T  T 

II 

4735.  237 

2 

6 

II 

4754. 199 

3 

L. 

o 

T  T 
11 

4715. 432 

125 

100 

II 

4735. 346 

6 

I 

V4754.  379 

2 

T 
1 

4716.  014 

100 

30 

II 

4735. 470 

3 

I 

4754. 933 

8 

T 
1 

4716. 594 

4 

5 

II 

A  ^  O  r  "TOO 

4735. 723 

2 

6 

II 

4755. 371 

3 

I 

4716. 859 

12 

2 

II 

4735. 989 

70 

I 

4755. 630 

1 

3 

T  T 
II 

4717. 381 

10 

I 

4736. 228 

10 

I 

4755. 910 

1 

T 

I 

4718. 049 

25 

I 

4736.  394 

12 

75 

II 

4756. 545 

25 

T 
I 

4718.  606 

200 

300 

II 

4736. 515 

10 

I 

4756.  687 

50 

3U 

T  T 

II 

4719. 252 

12 

7 

II 

4736.  930 

4 

I 

4756. 880 

1 

2 

II 

4719. 451 

3 

I 

4737. 644 

20 
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II 

4757. 135 

10 

d 
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1 
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20 

I 

4737. 908 
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I 

4757. 405 

12 

1 

4719. 977 

70 
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II 

4738. 460 

10 

I 
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iU 
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1 
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18 

I 

4738. 845 

9 

I 

4758. 741 

12 
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1 
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70 

I 

4739. 109 

15 

I 
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30 

II 

4720.  781 

40 

I 

4739. 673 
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I 
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40 
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1 
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10 

1 

I 

4739. 875 

25 

75 

II 
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8 
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11 
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1 

I 

4740.  529 
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II 
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4721. 876 

10 

II 

4740. 934 

100 

I 

4761. 863 

25 

T  T 
11 

4722. 088 

250 

5 

I 

4741. 311 

100 

50 

I 

yi  "7  /  o     r  T  n 

4762. 518 

10 

8 

II 

4722. 484 

20 

I 

4742. 118 
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I 

yi  T  /  O       T  /I  A 
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15 
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11 

4722. 954 

10 

III 

yi  "7  /I  A    o  r  n 

4742. 258 

75 
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II 
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2 

0 

c. 

T  T 
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4723. 044 

8 
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4742. 564 
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2 

I 

4764. 346 
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4723.  441 
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II 

4743.  030 

2 

I 

4765. 603 

100 

i  UU 
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1 

4723. 782 

600 

250 

I 

4743. 127 

3 

3 

II 

'\lbb.  600  1 

200 

2 

I 

4724. 133 

5 

7 

II 

yi  T  yi  o     /  n  r\ 

4743. 680 

200 

125 

II 

4766. 946 

12 

0  n 

T  T 

1  1 

4724. 758 

200 
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II 

yi  "7  yi  yi    o  "7  / 

4744. 276 

3 

I 

"7  /  ~7       A  r\ 

4767. 493 

3 

4 

T  T 
1  1 

4725.  345 

7 

7 

I 

4744. 476 

2 

3 

II 

4768. 066 

50 

on 

T  T 
1  1 

4725. 763 

8w 

I 

4744. 652 

5 

I 

4768.  160 

3 

c 

1  T 
1  1 

4725. 944 

15 

15 

II 

A       A  A       n  T  O 

4744. 812 

6 

I 

4768. 760 

10 

15 

II 

4726.  319 

30 

8 

II 

yi  "7  yi  r~      o  n  r" 

4745. 315 

100  d 

3 

I 

4769. 398 

T  T 
11 

4726.  468 

125 

60 

II 

4746. 115 

8 

I 

4769. 540 

25 

T 
1 

4726.  912 

8 

8 

II 

4746.  370 

10 

I 

4769. 870 

2 

T 
1 

4727.  443 

5 

I 

4746. 921 

20 

3 

I 

4770. 416 

50 

d. 

1 

4727. 844 

60 

2 

I 

yi  T  /I  ~7     A  r\  n 

4747.  408 

7 

I 

"7  *7  A     r"  r\  f\ 

4770. 590 

25 

I 

4728. 136 
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5 

I 

/I  "7  /I  ~J         /    H  /I 

4747. 614 

20 

3 

II 

4770.  775 

8 

T  T 
11 

4728. 570 

15 

I 

4747.  981 

2 

I 

4771. 339 

8 

1 

T 
1 

4729. 112 

250 
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I 

4748.  109 

3 

I 

4771. 504 

4 

T 
1 

4729. 867 
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II 

4748. 406 

20 

I 

4771. 970 

2 

d 

T  T 
1  1 

4730.  087 

20 

I 

4748. 583 

20 

25 

II 

^112>.  100 

30 

20 

II 

4730.  653 

50 

I 

4749. 188 

200 

10 

I 

4773.  250 
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1 

4730. 876 

6 

4 

II 

4749. 955 
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6 

I 

/I  "7  "7  ^        A  "7  A 

4774. 270 
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c  n  n 

T  T 
11 

4731. 173 

10 

5 

II 

4750.  500 

2 

1 

I 

4774. 844 

5 
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1 

4731. 614 
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I 

4750.  750 

2 

1 

I 

4775. 072 

4 

Q 

o 

T  T 
11 

4732. 091 

15 

I 
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2 

I 

/I  T  T  f        O  O  A 

4775. 332 
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20 

I 

4732. 659 

20 

100 

II 

yi  T  p  T     o  yi  n 

4751. 341 

10 

10 

II 

4775. 798 

150 

1 

I 

4733.  017 

12 

40 

II 

4751. 861 

10 

10 

II 

'\llb.  334 

15 

I 

4733. 511 

2 

I 

4752. 414 i 

500 
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II 

4776. 786 

20 

75 

II 

4734. 049 

80 

I 

4753.  240 

3 

I 

4777. 191 

200 

10 

I 

4734. 629 

4 

3 

II 

4753. 590 

3 

I 

4777. 649 

10 

40 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 
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Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

/I770  TQ7 
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10 
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10 
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AB99    m  A 
40^11,  UlD 

30 
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II 
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II 
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I 
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25 
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I 
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50 
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7 
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I 
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2 
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1 
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30 
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3 

4 
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30 
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T  T 
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12 

2 

I 

4825. 042 

25 
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75 
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75 
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II 
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4 
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20 

25 
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I 
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3 
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1 
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2 
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T 
1 
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10 
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7 

I 
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18 

20 

II 

4826. 707 
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A 

4782.  761 
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II 

4806.  447 

8 

I 

4827, 580 

2 

30 

20 
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HOUD.  OOU 

20 
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1 
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10 

40 

II 
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40 
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10 

15 
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15 
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12 

T 
1 

A B9 Q    Q A  c: 
40^0, 743 

4 

9 

T  T 
X  X 

4784.  921 
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50 

II 

4808. 741 

5 

I 

4829. 181 

1 

1 
1 

T  T 
X  X 

4785. 264 

15 

3 

II 

4809. 619 
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4 

I 

4829, 411 

4 

1 
1 

T  T 
X  X 

15 

4 

T  T 
1  1 

AST  n  c^i 

tOi U.  3 i 3 

10 

1 

T 
1 

^OilV.  0U7 

50 
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2 

APT  n  flQQ 
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3 
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1 

/I  QO  Q    Q  Q/1 

15 

40 

II 

4  /  00.  / 

75 
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toil,  U4U 

5 
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1 
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8 

4787. 142 
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J 

4811. 367 

4 

10 

II 

4831. 121 

350 

90 

4787. 374 

18 

30 

II 

4811. 877 

18 

30 

II 

4831. 603 

200 

1  R 
10 

6 

25 

T  T 
1  1 

Am  9  mo 

HOi.C.,  Ui7 

12 

10 

T  T 
1  1 
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4 

I 
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75 

A01 9  777 
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i 
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Hope,  44j 

8 

H  /  07.  Jo  /  1 
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8 
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1 3  u 
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4789. 907 

3 

8 

II 

4813. 003 
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2 

I 

4833. 157 
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3 

4790. 078 

10 

4813.  727 
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3 

I 

4833.  667 

20 
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20 

20 

T  T 
I  1 

AH1 7  QQ7 
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5 

T 

i 

/I  Q  7  7    Q  71 
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18 

5 

II 

A  7Q1  'T.A'X 
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12 

1 

/ion  A  AHA 
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18 
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1 
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40^4.  UO  / 

35 
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30 

2 
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50 
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1 
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3 
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18 

I 

4815.  490 

4 

3 

II 

4834. 651 

2 

4792. 895 

6 

2 

I 

4816.  865 

75 

50 

II 

4834. 793 
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? 
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H  17 i,  C.H0 
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AST  7    m  B 
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75 
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I 

40^3.  \J  10 

7 

I 
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5 

20 

T  T 
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7 

25 
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2 
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4  /7  J,  070 

10 
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401  /,  43U 

7 

T 
I 

AR7I^  QA9 

3 

J 

4794. 174 

2 

4 

II 

4817. 844 

n 

0 

3 

II 

4836. 071 

3 

T 

4794. 466 

3 

4818. 110 

3 

I 

4836. 191 

5 

5 

II 

t  /73.  017 

10 

4 

T  T 
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nOlO.  JU\J 

6 

T 
1 

HojO,  077 

r 

0 

5 

II 
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5 
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0  r\ 
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1 

II 
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20 
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15 
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1 
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HO  J  1 ,  £.07 

9 

4796.  499 

1 

4 

II 

4819. 021 

10 

10 

II 

lA^^l,  413 

10 

4796. 641 

2 

I 

4819. 205 

75 

I 

4837. 699 

10 

T  T 
X  X 

H  170,  QOH 

8 

AB1  Q  CiCI, 
4017.  DOj 

50 

1 

T 
1 

AB77  QAB 
Hoi  1 ,  700 

9 

A  7Q7    /I  Q7 
4  /  7 / ,  47  / 

125 

80 
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1 

T 
1 

Afl7Q  0A7 
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4 

/I  7Q  Q  TOO 
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3 

Afl9n  A77 
40^:  U,  4  /  / 

75 

1 

T 
1 

AB7B  7A9 
40J0. 30^ 

25 

125 

II 

4798.  603 

8 

I 

4820,  900 

200 
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II 

4838, 570 

5 

"7  O  0     "7  0/1 

4798. 734 

7 

/I  0  9  1     9  OQ 
40£l, Zo7 

30 

75 

T  T 
11 

/I  0  7  Q     "7  1  "7 

40 

10 

II 

4799. 000 

2 

1 

II 
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I 
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II 
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1 

2 

II 

4821.  850 

5 

I 
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Table  1.    Wavelengths  of  Thorium  Spec 


Wave- 

Intensity 

Spec- 
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Intensity 
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Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 
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Lamp 

Spark  trvim 

4841. 362 

40 

III 

4861. 708 

50 

J 

4884.675 

5 

25 

II 

4842. 171 

60 

5 

I 

4863.  172  1 

1000 

500 

II 

4885.  101 

3 

I 

4842.  561 

2 

3 

II 

4864.  150 

3 

4885. 286 

4 

I 

4842. 769 

2 

I 

4864. 421 

15  w 

\ 

4885. 564 

i; 

8 

II 

4843. 041 

20 

I 

4864. 727 

15  w 

I 

4885. 782 

4843. 921 

300 

I 

4865.  477  i 

350 

20 

J 

4885. 992 

4 

10 

II 

4844. 171 

200 

300 

II 

4865.  977 

15 

2 

I 

4886.  135 

-J 

4844. 566 

50 

75 

II 

4866. 594 

18 

8 

II 

4886. 367 

2 

I 

4844.  757 

12 

30 

II 

4867.  482 

12 

4886.  870 

I 

4844. 923 

12 

I 

4867. 740 

2 

J 

4887. 094 

^  0 

1 

4845. 163 

100 

1 

I 

4868. 273 

50 

175 

II 

4887. 435 

1 

I 

4845. 666 

2 

I 

4868. 533 

30 

4888. 150 

1 

1 

II 

4845. 929 

25 

25 

II 

4868.  620 

10 

4888.  375 

3 

4 

II 

4846. 290 

4  w 

3 

II 

4868. 875 

100 

7 

{ 

4888.  493 

3 

3 

II 

4846.  347 

20 

I 

4869. 673 

3 

J 

4888. 731 

3 

^ 

4847.  327 

80 

2 

I 

4870. 133 

2 

J 

4888.  809 

2 

I 

4847. 915 

2 

6 

II 

4870.  251 

5 

I 

4889. 099 

3  w 

I 

4848. 360 
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5 

I 

4870.  953 

4 

4889. 496 

30 

3h 

I 

4849. 043 

75 
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II 

4871. 289 

25 

\ 

4889. 861 
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15 

II 

4849. 132 

75 

I 

4871.  540 

1 

J 

4890.  460 

30 

^ 

4849. 424 

10 

40 

II 

4871. 685 

4 

J 

4891. 035 

30 

I 

4849.  863 

30 

I 

4872. 028 

8 

2 

II 

4891. 653 

2 

I 

4850.  017 

10 

12 

II 

4872.  239 

5 

4891.  934 

3 

8 

II 

4850.  441 

600 

200 

II 

4872.  913 

300 

60 

\ 

4892.  030 

4 

I 

4851. 671 

7 

I 

4873.  360 

2 

5 

II 

4892. 283 

^ 

4851. 907 

4 

20 

II 

4874.  370 

200 

J 

4892. 764 

50 

1 

I 

4852.  856 

200 

9 

I 

4875. 326 

2 

I 

4893. 451 

80 

12 

I 

4853.  608 

12 

I 

4875. 678 

2 

4893. 706 

10 

I 

4853.  807 

2 

2 

II 

4876. 080 

2 

2 

II 

4893. 925 

2 

4854. 493 

4 

I 

4876. 243 

20 

4894. 374 

3 

lU 

T  T 

II 

4854.  636 

2 

3 

II 

4876. 497 

75 

3 

J 

4894. 526 

2 

I 

4854. 874 

I 

4876. 998 

1  PS 

_^  U  U 

II 

4894.  955  i 

10 

I 

4855. 367 
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I 
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t; 

4895. 660 

50 

II 

4855. 524 

J 

I 

4877. 505 

2 

\ 

4896. 087 

0 

C 

4855.  700 
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i. 

I 

4877.  817 

40 

II 

4896. 258 

0 

C 

3 

T  T 
11 

4856.  020 

2 

I 

4878. 012 

75 

J 

4897. 121 

21 

I 

4856.  276 

1  0 

4 

II 

4878.  733  i 

200 

8 

I 

4897. 591 

15 

I 

4856. 557 

3 

I 

4879.  147 

18 

20 

II 

4897. 930 

15 

18 

II 

4856.  963 

5 

4 

II 

4879. 339 

40 

75 

II 

4898.  451 

300 

300 

II 

4857. 170 

4 

10 

II 

4879. 500 

5 

4898. 797 

100 

i  D  u 

T  T 
1  1 

4857. 534 

50 

2 

I 

4879, 703 

6 

4 

II 

4899. 230 

200 

701 

II 

4857.  960 

10 

I 

4880. 197 

40 

60 

II 

4899. 325 

75 

I 

4858. 091 

40 

150 

II 

4880. 891 

40d 

4899. 932 

8 

II 

4858. 328 

300 

200 

II 

4881. 210 

50 

3  w 

\ 

4900.  169 

4 

3 

II 

4860.  057 

8 

I 

4881. 591 

7 

J 

4900.  740 

3 

4860.  174 

3 

I 

4881. 861 

30 

J 

4900. 872 

10 

2 

4860.  265 

3 

70 

III 

4882.  448 

50 

100 

II 

4901. 344 

2 

4860.  423 

10 

10 

II 

4882.  891 

3 

4901. 482 

2 

4860.  728 

3 

I 

4883. 235 

7 

1 

4901. 606 

5 

4861. 216 

150 

7 

I 

4884. 533 

30d 

4902. 030 
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3 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 
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Spec- 

length 

Lamp 
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trum 
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Lamp 

Spark 

trum 
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Lamp 

Spark  trum 

4902. 340 

5 

2 

II 

4923.  700 

5 

I 

4939. 272 

10 

1 

j 
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/in 
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c. 

I 

4924. 192 

7  c 

I 
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T 
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7c 

/  D 

c.  D 

I 

4924. 252 
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I 
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1 

T 

4903. 063 

c.  U 

•I 
J 

I 

4924. 421 
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n 

4940  91 n 

10 

I 
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c. 

I 

4924. 807 

Q 

7 

I 

4941  04? 

6 

4 

II 

4903.  812 

2 

I 

4924. 900 

5 

T 

4Q41  4?n 

12 

T 

4904!  110 

■J 

J 

I 

4925!  006 

An 

oU 
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II 

4941.  902 

6 

2 

T 
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3 

5 

II 

3 

T 

X 

DCyOm  £.11 

200 

2 

DJ£.i.,  cOc. 

20 

2U 

11 

5276.  404 

75 

50 

TT 

X  X 

5298. 50 

50 

1 

5321. 657 

2 

I 

5277. 179 

100 

200 

II 

5299.  464 

6 

5322. 429 

10 

30w 

II 

5277.  5001 

400 

400 

II 

5300. 519 

250 

2 

5322. 866 

5 

II 

5278. 178 

10 

4 

IT 

X  X 

5301.405 

100 

400 

II 

5322. 894 

150 

I 

1  O.  J\jO 

8 

3 

II 

8d 

\j jy  1 

25 

1 

T 
1 

5278.  706 

8 

T 

X 

5303. 054 

75 

75 

II 

5323.859 

10 

I 

5279. 191 

30 

1 

I 

5303. 171 

50 

5324. 057 

8 

10 

II 

5280.  078 

100 

125 

II 

5303. 330 

30 

5324. 642 

40 

I 

5280.  333 

75 

5 

T 
1 

5303. 480 

200 

5325. 142 

300 

600 

II 

coon  AQO 

15 

T 
X 

5 

125 

I 

5281. 066 

150 

T 
X 

5304. 626 

100 

200 

II 

5326.  274 

200 

4 

I 

5281. 940 

10 

I 

5305.  570 

100 

200 

II 

5326.  9761 

400 

30 

I 

5282. 168 

8 

I 

5305. 736 

30 

5328. 333 

6 

12 

II 

5282. 389 

75 

2 

I 

5306.  280 

25 

5328. 677 

2 

I 

5282. 538 

6 

1 

I 

5306.  584 

3h 

5328.  826 

2 

I 
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Table  1.    Wavelengths  of  Thorium  Spec 


ra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  tr\im 

coon      T  / 

5329.  376 

75 

150  W 

II 

c  o  ^  n    n  n  n 

5349. 002 

75 

1 

C  O  "7  T        O  O  O 

5371. 980 

5 

T 
1 

coon    /I  /  T 

5329. 461 

40 

c  o  /I  n  /no 

5349. 698 

3 

c  o  T  n     A  A  n 

5372. 445 

18 

1  n 

I  u 

T 
1 

5329. 747 

75 

40 

II 

5350.  208 

10 

5372. 696 

200 

c. 

T 
1 

5330.  067 

150 

2 

5350.  490 

6 

II 

5372. 945 

20 

T 
1 

noon    c  n  o 

5330.  503 

4 

5350.  536 

15 

c  o  *7  o  one 

5373. 205 

6 

15 

II 

(T  o  o  n    o  c  c 

5330.  855 

25 

C  O  C  T  TOO 

5351. 133 

20 

6 

c  o  T  o  on/ 

5373. 396 

10 

T 
I 

noon     o  n  /I 

5331. 204 

2 

2w 

II 

C  O  C  T       O  O  O 

5351. 838 

75 

2 

5374.  827 

400 

1 

5331. 474 

5 

5351. 970 

10 

5375. 354 

200 

^uu 

T  T 
1  i 

5331. 743 

30 

1 

I 

5352. 309 

12 

2 

II 

5375.773 

300 

T  T 
1  i 

fT  o  o  n    o  n  n 

5332. 229 

10 

COCO    m  ~7 

5353. 017 

125 

18 

c  o  "o  /     n  /  n 

5376. 062 

400 

III 

coon    c  n  n 

5332. 590 

1 

5353. 705 

12  s 

5376. 776 

200 

T  T 
1  X 

c  o  o  o    1  "7  n 

5333. 172 

10 

10 

T  T 

II 

COCO    n  o  c 

5353. 985 

15 

30 

II 

c  o  ~7  "7    o  /  n 

5377. 360 

4 

T 
X 

5333.  404 

20 

5354.  612 

15 

5377. 976 

10 

T 
X 

5333.  652 

10 

2 

II 

5354. 730 

2 

3w 

II 

5378. 170 

30 

i 

T  ■ 
X 

f~  o  o  o  on/ 

5333.  806 

9 

C  O  C  C      /  /I  o 

5355. 643 

125 

2 

C  O  "7  O      O  /I  A 

5378. 840 

100 

12 

I 

f"  O  O  /I      T  O  ^ 

5334.  134 

15 

1 

5356.  153 

8 

4 

II 

c  o    n    1  o  T 

5379. 121 

200 

•2 

T 
X 

c  o  o  /I    n  n  o 

5334. 293 

4 

C  O  C  /  /I/O 

5356. 463 

9 

8 

II 

c  o  ~7  n    o  n  1 

5379. 391 

O 

c. 

T  T 
X  X 

5334. 530 

3 

} 

5356. 673 

8 

5379. 672 

4 

A 
H 

T  T 
X  X 

5334.  938 

2 

I 

5357. 684 

6 

5379. 878 

4 

T 
X 

coon     o  ~7  o 

5335. 373 

10 

1 

5357. 756 

6 

coon    n  m 

5380.  207 

10 

25 

II 

r~  o  o  f~     /  n  /I 

5335. 604 

9 

1 

COCO    T  m 

5358. 101 

2 

com     o  ^  ~7 

5381. 347 

40  w 

1 

T 
X 

POO/     o  n  /I 

5336.  304 

6  w 

COCO  "no 

5358. 712 

175 

10 

COOT  COT 

5381. 521 

15' 

T 
X 

5336.  790 

30 

J 

5359. 244 

4 

5382.  204 

30w 

1 

T 
X 

5337. 020 

200 

I 

5359. 436 

2 

5382. 930 

250 

T  T 
X  X 

COOT    n  n  o 

5337. 083 

100 

III 

c  o  c  n    o  o  n 

5359. 839 

100 

2 

c  o  o        n  o  o 

5384.  038 

100 

20 

I 

C  O  O  ~7      T  T  /I 

5337.  714 

2 

c  o  /  n    T  c  n 

5360.  159 

250 

3 

c  o  o  /I    o  n  n 

5384. 302 

75 

X 

coon    n  n  n 

5338.  222 

40 

c  o  /  n    /  o  / 

5360.  686 

3 

C  O  O  C  TOT 

5385. 727 

8 

i  u 

T  T 
X  X 

5338. 357 

30 

J 

5361. 014 

10 

8 

II 

5386.  128 

15 

T 
X 

5338. 632 

15 

I 

5361.  155 

40 

5386. 432 

u 

T  T 
X  X 

5339. 618 

6 

5361. 415 

50 

200 

II 

5386. 611 i 

300 

10 

I 

coon    n  n  T 

5339. 921 

40 

15 

II 

c  o  /  T     n  o  n 

5361. 930 

10 

coo/       "7  ~7  O 

5386. 778 

T  T 
X  X 

3340.  494 

125 

7 

c  o  /  n    o  c  o 

5362. 258 

20 

20 

II 

5387. 151 

15 

T 
X 

5341.  198 

25 

1 

5 

5362. 572 

125 

5387.  319 

10 

T 
X 

5341. 719 

8w 

I 

5363. 095 

10 

5387.  815 

75 

c. 

T 
X 

c  o     n    o  o  T 

5342. 331 

5w 

2 

II 

c  o  /  o     c  n  o 

5363. 593 

75 

75 

II 

c  o  o  o    n  c  / 

5388. 056 

150 

4 

I 

c  o  /I  n     c  c  n 

5342. 552 

6 

c  o  /  o    o  n  o 

5363. 898 

6 

c  o  o  o    n  n  o 

5388. 909 

15 

i  O 

T  T 
X  X 

c  o  /I  n     /  n  /I 

5342. 694 

4 

C  O  /    /I  TOT 

5364. 181 

10 

50 

II 

conn  Ton 

5389. 130 

10 

T  T 
X  X 

5342. 798 

3 

} 

5364. 396 

6 

10 

II 

5389. 451 

25 

T  T 
X  X 

5343. 276 

30 

III 

5364.  635 

15 

5390.  174 

12 

t  u 

T  T 
X  X 

5343.  581  1 

500 

30 

c  o  /  c  /inn 

5365.  490 

10 

3 

II 

conn    A / A 

5390.  464 

500 

350 

II 

5344. 240 

20 

40 

II 

5366. 712 

20 

1 

c  o  n  T     n  o  o 

5391. 083 

40 

T 
X 

C  O  /I  /I       c  /  / 

5344.  566 

7 

30 

II 

c  o  /  ~7    n  T  n 

5367. 212 

8w 

COOT  /on 

5391. 639 

2 

T 
X 

5345. 307 

300 

350 

II 

5368. 284 

3 

5392. 580 

400 

T  T 
X  X 

5346.  384 

75 

50 

II 

5368. 468 

10 

5392.  874 

3 

T 
X 

5346.  771 

12 

f~  O  /  O  TOO 

5369. 190 

50 

125 

II 

5393. 118 

2 

40 

II 

5347. 041 

75 

350 

II 

c  o  /  n    o  n  n 

5369. 290 

200 

c  o  n  o    n  /  "7 

5393.  967 

300 

3 

I 

5347. 428 

12 

5369. 450 

100 

c  o  n  /I     "7  /  c 

5394. 765 

400 

8 

I 

5347.  54 

8 

} 

5369. 919 

20h 

5395. 214 

5 

I 

5347. 973 

100 

2 

5370.  720 

50 

5396. 103 

50 

I 

5348. 309 

15 

5371. 133 

201 

5396. 424 

4 

I 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 




Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

T  .amp 

Sp3.ric 

trum 

length 

I-tamp 

Spark 

trum 

length 

Lamp 

Spark  trvim 

5 

10 

T  T 
I  1 

C  yl  7  7     "7  7  c 

d422. 725 

5 

I 

5444. 987 

2 

I 

5397. 454 

5 

5422.  901 

5 

I 

5445. 162 

1 

I 

5397.  888 

18 

I 

5423.  475 

30 

I 

5445. 282 

1 

I 

Oi^O.  Ill 

60 

J 

5424. 045 

180 

I 

5446.  018 

5 

20 

II 

3^78.   /  i  U 

125 

1 

C  A  ^  A      1  T  O 

b424.  118 

200 

III 

5446. 329 

2 

I 

200 

20 

5424. 729 

20 

I 

5446.  807 

3 

I 

5399. 174 

200 

3 

f 

5425.  678i 

250 

500 

II 

5447. 003 

150  w 

III 

5399. 615 

100 

1 

I 

5426.  165 

6 

I 

5447. 297 

15 

2 

II 

125 

3 

r  yi  o  /      o  n  Q 

54^:6,  399 

25 

I 

5448.  269 

10 

I 

c  /I  n  n  7  0  7 

9 

3 

5426.  612 

4 

I 

5448. 958 

5 

I 

c  /I  m  ceo 

15 

5427. 477 

2 

I 

5449. 470 

150 

300 

II 

5402.  280 

10 

1 

5427. 616 

5 

I 

5449. 872 

6 

18 

II 

5403.  210 

300 

3 

I 

5427.  758 

1 

I 

5450. 136 

2 

I 

c  /I  n  1  ^  ^  n 

4 

c  /I  o  "7  nor" 

5427.  895 

10 

15 

II 

5450.  508 

4 

I 

/Uo 

5 

b4Zo.  1)41 

5 

6 

II 

5450. 664 

5 

1 

I 

c/i  nc  01/1 

8 

3 

5428. 191 

1 

I 

5450.  874 

1 

I 

5406.  331 

10 

20 

II 

5429. 106 

40 

1 

I 

5451. 075 

5 

I 

5406.  758 

25 

I 

5430. 118 

3 

1 

I 

5452.  219  1 

250 

T  A 

10 

I 

DHV  1 .  Ufa J 

1 

3 

5430.  591 

6 

I 

5452.  308 

4 

II 

D4U  /,  0D'^  1 

200 

18 

5431. 112 1 

300 

40 

I 

5452. 790 

4 

I 

c  /I  n Q    7C Q 

6 

C  ^  O 1  COO 

5431. 593 

5 

I 

5453.  068 

2 

I 

5408.  858 

5 

5431. 752 

5 

12 

II 

5453.  294 

2 

2 

II 

5409.  295 

1 

I 

5432. 558 

1 

2 

II 

5453.  548 

6 

1 

I 

c  /1 1  n  o  Q  o 
341 U.  (dVii 

9 

5432. 763 

18 

18 

II 

5453.  808 

1 

I 

541  L).  / 61 

180 

8 

5433. 126 

4 

I 

5453.  967 

2 

I 

b4il. 

2 

{ 

5433. 294 

10 

12 

II 

5454. 596 

1 

I 

5411. 610 

1 

5433. 689 

75 

100 

II 

5454.  899 

2 

T 

I 

5411. 828 

1 

I 

5433.  870 

5 

I 

5455. 141 

40 

3 

I 

541c!.  Ub6 

2 

80  w 

III 

C  A      A      T  /I  n 

5434. 149 

125 

I 

5456.  245 

10 

2 

II 

r  /I  T  7     /  Q  n 

541^. 69U 

2 

5435. 119 

100 

200 

II 

5456.  645 

2 

I 

C  /I  1  7    OT  7 

10 

25 

II 

5435. 881 

400 

500 

II 

5456.  965 

1 

T 

I 

5413.  253 

1 

5436.  220 

5 

I 

5457. 285 

30 

A 

I 

5413. 806 

15 

25 

II 

5436.  484 

40 

150 

II 

5458.  089 

5 

-T  P 

75 

1 1 

b413.  V35 

10 

5437. 380 

200 

250 

II 

5458.  244 

4 

I 

5 

5438. 124 

40 

1 

I 

5458. 401 

2 

I 

5414.  53o 

15 

20 

II 

5438. 660 

2 

1 

I 

f  n  ^  ry      /  A  A 

5458. 620 

1 

T 

I 

5415.  462 

300 

700 

II 

5439.  002 

2 

1 

I 

5458. 787 

1 

bUU 

T  T  T 
111 

5417.  486  i 

200 

18 

5439. 848 

50 

3 

I 

5459. 174 

5 

T 
1 

5417.  818 

50 

r"  /I  ^  A      A  /  A 

5440.  260 

2 

I 

5460.  116 

2 

I 

5418. 076 

5 

P  /I       A  HAT 

5440. 597 

75 

I 

p  yi  /  A  OPT 

5460.  351 

2 

2 

II 

5418.  210 

6 

1 

f  A  A  ^        A  O  O 

5441. 033 

15 

I 

5460.  744 

6 

T 
1 

5419.  118 

50 

2 

} 

5441. 208 

75 

I 

5461. 015 

1 

T 
I 

5419. 484 

2 

I 

5441.  283 

12 

II 

5461.  155 

4 

T  T 
1  1 

3)419,  653 

2 

3 

II 

P  /I  /I  A       O  A  ^ 

5442. 383 

7 

I 

5461.  737 

75 

250 

II 

c  /I  o  n  "7 

4 

5443.  113 

300 

20 

II 

5462. 340 

30 

I 

5420.  439 

2 

5443.  566 

4 

8 

II 

T~  A  /  ^       /  T  A 

5462.  610 

100 

250 

II 

5421. 221 

6 

10 

II 

5443. 839 

6 

I 

5463. 309 

15 

2 

I 

30 

1 

T 
1 

_5HD^.  /  OO 

10 

2 

II 

5421.  835 

75 

80 

II 

5444. 473 

3s 

I 

5464.  210 

75 

3 

I 

5422.  089 

5 

5444, 790 

3 

1 

I 

5464. 754 

4 

4 

II 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Ijamp 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trtim 

5465.  050 

£.  W 

I 

5488. 629 

-rr 
10 

75 

II 

5509. 081 

3 

I 

5465. 321 

9 

5488.  911 

40 

50 

II 

5509. 994 i 

300 

20 

I 

5466  012 

1 

5489  069 

40 

5510 

5 

I 

5466.  252 

5 

2 

II 

5489. 585 

2 

15 

II 

5510.480 

5 

5466.  818 

4 

2 

II 

5490.  045 

2 

I 

5510. 666 

30 

X 

TT 

1  X 

5467.  155 

ic 

d. 

II 

5490. 254 

I 

I 

5511. 029 

15 

I 

5468. 733 

5 

15 

II 

5491. 276 

4 

5511. 704 

1 

1 

I 

5469. 190 

5 

1 

5491. 522 

5 

20 

II 

5512  152 

12 

3 

II 

5469. 584 

1 

I 

5492. 041 

2 

10 

II 

5512. 687 

10 

4 

II 

5470.  142 

20 

2 

I 

5492. 071 

5 

I 

5513. 079 

1 

5470.  757 

inn 

3 

I 

5492. 322 

9 

II 

5513.  384 

1 

I 

5471. 381 

10 

100 

II 

5492. 385 

75 

8 

\ 

5513.  858 

3 

18 

II 

5471. 771 

1 

5492. 638 

100 

5 

5514  106 

2 

I 

5472! 060 

2 

I 

5493.  190 

75 

2 

I 

5514. 874 

160 

5 

5472. 534 

5 

I 

5493. 587 

3 

I 

5515. 824 

2 

J 

5472. 694 

C 

I 

5493. 925 

2  W 

II 

5516. 113 

1 

I 

5473,  405 

10 

18 

II 

5494. 321 

75 

5516.  494 

9 

I 

5473.  840 

2 

5494. 543 

50 

75 

II 

5516.  742 

1 

I 

5474'.  747 

50 

I 

5495. 815 

25 

75 

II 

5517*.  437 

1 

5474. 865 

75 

90 

II 

5496.  133 

80 

2 

I 

5517.  602 

1 

J 

5475. 758 

c 

I 

5497. 338 

1 

3 

II 

5517. 784 

5 

12 

II 

5476.  485 

6 

5497. 749 

5 

15 

II 

5518. 156 

1 

I 

5477.  047 

12 

25 

II 

5497^  99^ 

5 

5518. 269 

2 

3 

II 

5477! 53 

12 

5498! 344 

1 

I 

5518!  990 

160 

25 

II 

5478. 752 

7 

I 

5499. 255 i 

250 

20 

I 

5519.  222 

30 

5479. 074 

-7  r 

75 

5 

I 

5499. 631 

75 

3 

I 

5520.  240 

2 

I 

5479.490 

1 

5500. 021 

5 

150w 

III 

5520. 311 

2 

18 

II 

5479.  696 

5 

9 

II 

5500  226 

9 

5520  340 

4 

I 

5480*.  141 

1 

5500.  448 

1 

I 

5520. 725 

10 

2 

5480.  403 

2 

I 

5501.279 

75 

2 

I 

5520.  944 

1 

5480.  863 

40 

3U 

II 

5501.  521 

3 

15 

II 

5521. 747 

100 

5 

I 

5481. 463 

20 

3 

II 

5501. 695 

2 

1 

5522. 118 

1 

I 

5481. 952 

5 

5501. 931 

25 

75 

II 

5522  598 

2 

I 

5482!  408 

6 

I 

5502*.  434 

2 

5523. 159 

5 

5482. 490 

6 

I 

5502. 588 

1 

I 

5523. 279 

1 

J 

5482. 909 

2 

I 

5502. 704 

2 

I 

5523.  420 

3 

10 

II 

5483. 143 

5 

4 

II 

5502. 883 

1 

J 

5523.  548 

1 

I 

5483  609 

1 

5503  028 

3 

5523. 673 

2 

I 

5484. 125 

75 

250 

II 

5503. 372 

2 

I 

5524)217 

40 

175 

II 

5484. 529 

40 

I 

5503. 598 

1 

I 

5524. 579 

100 

25 

5484.  964 

10 

I 

5504. 297 

loU 

3U 

I 

5525. 142 

lU 

I 

5485. 422 

2 

5504. 961 

2 

5 

II 

5526.  087 

1 

I 

5485.  714 

1 

1 

5505. 338 

2 

5526. 293 

2w 

I 

5486.'  043 

12 

2 

I 

5505)930 

2 

I 

5526!  509 

25 

15 

II 

5486.  156 

10 

I 

5506.  084 

2 

I 

5527. 281 

75 

2 

5486.  919 

10 

50 

II 

5506. 903 

50 

2 

I 

5528. 003 

10 

75 

II 

5487.  493 

10 

5507. 531 

50 

1 

5528. 221 

75 

5487.  833 

7 

5507.  932 

35 

40 

II 

5528. 709 

5 

2 

5487. 964 

5 

5508.  548 

75 

2 

5529. 085 

30 

2 

5488.328 

1 

5508. 886 

2 

5529. 650 

2 

10 

II 
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y  .amp 
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trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  tr\im 

C  C  T  Q    "7"7  n 

4 

15 

T  T 
11 

C  C  C  1      "7  O  O 

5551.  728 

6 

2 

5577. 094 

1 

5530.  063 

15 

5552. 086 

2 

J 

5577. 228 

1 

5530.  683 

30 

50 

II 

5552. 608 

50 

2 

I 

5577. 487 

4 

25 

T  T 
II 

ecu  C 

5531. bbo 

7 

1 

5553, 397 

5 

1 

5577. 600 

5 

C  C  ILL. 

bbl>l,  loo 

4 

20 

T  T 

1 1 

r  r  r  /»  /inn 

5554. 499 

10 

1 

5577. 889 

7 

60 

II 

c c ^ o  ir\Q 
bbil.  3Uo 

8 

C  C  C  /T     ^  "7  O 

5554. 672 

2 

5578. 457 

2 

5532.  748 

1  w 

I 

5555. 092 

1 

1 

J 

5579.  359  1 

300 

A  A 

20 

5533. 126 

15 

25 

II 

5555.  524 

75 

2 

I 

5580.  062 

20 

2 

5533. loo 

10 

C  C  C  C      O  1  "7 

5555.  817 

5 

5580.  393 

15 

1 

cell    C  O  /I 

5533. 5o4 

1 

1 

C  C  C  /      1  /I  o 

5556.  142 

25 

20 

II 

5580.  747 

75 

4 

I 

r  r  -2  o     Q  C  •7 
5533.  75  / 

4 

555  7.  U41 

200 

12 

5581. 273 

12 

DU 

T  T 
11 

5534. 418 

2 

5557, 296 

50 

175 

II 

5581. 666 

3 

5534, 564 

3 

2 

5557. 908 

8 

5581. 849 

2 

5535. c\b 

2 

5558. 343  1 

400 

50 

5581, 953 

1 

I 

Db35.  4U1 

1 

c  c  c  Q   o  o  n 
5558. 82U 

40 

2 

P  F  O  A       T  P  A 

5582. 359 

75 

2 

bbib,  DoU 

1 

5559.  ii^6 

4 

3 

T  T 

1 1 

5582. 671 

20 

o 
c. 

5535. 954 

15 

5559. 884 

60 

3 

5582. 849 

40 

I 

5536.  326 

10  1 

5560. 038 

5 

II 

5583. 058 

2 

T  T 

CC1 L  OL~7 

5536,  Vd  / 

15 

556U.  532 

8w 

II 

5583. 760 

75 

200 

II 

cai'j  ion 
553  /.  ILV 

75 

150 

T  T 
11 

c  c   n  c  "7  ^ 
556U.  5/6 

10  d 

5584. 150 

10 

10 

II 

C        "7     C  "2  /I 

553  /.  534 

25 

C  C     1      1  "7  "7 

5561, 1/7 

2 

C  C  C\  A      O  O  "7 

5584. 397 

1 

5537. 819 

2 

5561, 602 

7 

\ 

5585. 086 

3 

/I 

T  T 
1  1 

5538.  490 

20 

25 

II 

5561. 846 

1 

I 

5585. 594 

2 

1  c. 

T  T 
1  1 

c  c  1  o    c  n  "7 

5538.  597 

50 

5562. 161 

5 

r"  n  n  f~     n  i~  A 

5585. 850 

3 

5539,  262  l 

400 

20 

5562. 638 

2 

5586,  466 

50w 

20 

II 

5539, yU2 

200 

500 

T  T 
II 

C  C     O     O  ^  Q 

5562. 849 

2 

C  C  dl  AAT- 

5587. 027  1 

500 

"in 

3U 

5541, 125 

40  1 

5563. 359 

5 

II 

5587.  720 

40 

zinn 
4  u  u 

T  T 
X  1 

5541.  565 

15 

1 

I 

5564.  190 

125 

400- 

II 

5587. 847 

15 

25 

2 

C  C  /  A         o  o 

5564. 338 

40 

100 

II 

C  C  Ci  Ci      A  "7  A 

5588. 872 

100 

I 

5542. 743 

50 

T  T  T 

III 

c  c  /  A    "7  on 

5564, 783 

6 

P  C  A  O      O  A  O 

5589. 303 

4 

I 

5542.  876 

160 

8 

5564, 993 

20 

75 

II 

r  c  A  n    /  c  A 

5589, 654 

5 

3U 

T  T 
1  1 

5543. 358 

2 

4 

II 

5566,  144 

2 

5590. 208 

18 

o 
c. 

j 

5543.  458 

2 

5566,  702 

2 

3 

II 

5590. 573 

10 

5544.  245 

2 

4 

II 

C  C  /  ^      O  O  A 

5567, 390 

6 

30 

II 

c  r  A  T     1  A  r 

5591. 325 

7 

I 

5544.  374 

2 

3 

II 

c  c  /  n    r>  A  T 

5568. 001 

300 

250 

II 

F"  C  A  n  AAA 

5591. 889 

15 

1 

C  C  A  c     n  /I  T 

5545.  041 

3 

4 

T  T 

II 

5568. 519 

10 

rr  [T  A  A    Q  n  A 

5592. 310 

5 

1  n 

i  u 

T  T 
1  1 

5545. 304 

4 

1 

5568,  828 

9 

} 

5592. 491 

3 

T  T 
1  1 

5545.  791 

6 

I 

5569, 047 

3 

I 

5592. 794 

5 

T  T 
X  X 

CCA/    "x  r\  A 

5546.  104 

80 

25 

r  c  /  n    A  /I  T 

5569, 241 

1 

C  C  A  O      A  "7  C 

5593. 275 

15 

20 

II 

CCA/  /I/O 

5546,  469 

4 

10 

II 

5571, 197 

300 

18 

C  C  Ci'^      /  1  c 

bb^3i,  615 

100 

200 

II 

5546.  601 

3 

5572, 097 

40 

5594. 157 

7 

5547,  125 

25 

2 

{ 

5572, 470 

140 

12 

{ 

5594. 572 

7 

J  u 

T  T 
1  X 

5547, 625 

6 

1 

II 

5573.  354  1 

350 

20 

I 

5595. 069 

200 

c  c  A  n    n~T/  J 

5548.  176  1 

300 

40 

c  f  "7  o    n  /I  ^ 

5573, 844 

10 

40 

II 

c  c  r\c     /  A  "7 

bbvb.  607 

30 

{ 

C  C  A  Ci      C  T  O 

5548.  519 

5 

20 

II 

C  C  "7  yi      ^  /I  A 

5574, 440 

1 

C  C  A  C      O  A  O 

5595. 828 

15 

c  c  A  n    o  o  'I 

5549.  322 

2 

c  c  ~7  A  onn 

5574, 899 

15 

15 

T  T 

II 

5595. 949 

2 

5549.  948 

5 

I 

5575. 303 

2 

5596. 092 

3 

10 

II 

cccn  e.cA 

3 

CCTC  CO(L 

1 

5596  R1 ? 

4 

5551. 182 

20 

5575.  981 

40 

2 

5597. 005 

11 

5551. 357 

125 

300 

11 

5576.  207 

100 

5 

5597.  358 

1 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trxun 

5597. 608 

2 

J 

5618. 595 

5 

I 

5643.  337 

5 

I 

5598.  070 

2w 

I 

5618. 990 

50 

2 

I 

5643.  928 

7 

I  '( 

5598. 392 

1 

2 

5619. 702 

10 

1 

I 

5645.  528 

40 

I 

5599.  285 

15 

30 

II 

5619. 980 

125 

4 

I 

5645.  670 

75 

100 

5599. 640 

50 

5620.  925 

12 

30 

II 

5645. 884 

150 

TT 
1  X 

5599. 787 

2 

3 

II 

5621. 279 

10 

I 

5646.  448 

30 

I 

5600. 251 

1 

5621. 783 

10 

3 

II 

5647. 076 

1 

I 

5600.  341 

3 

5622. 072 

12 

150 

II 

5647.  697 

12 

I 

5600.  514 

1 

} 

5623.  548 

30 

1 

I 

5648. 443 

6 

5601. 125 

2 

4 

II 

5623. 980 

1 

I 

5648.  849 

40 

50 

TT 
±  X 

5601. 595 

Ten 

150 

4 

J 

5624. 145 

3 

5 

II 

5648.  988 

75 

5 

II 

5602.  241 

7 

I 

5624. 906 

50 

I 

5649.  261 

15 

8 

II 

5602.  608 

10 

{ 

5626. 055 

12 

50 

II 

5649.  679 

9 

1 

I  ; 

5602. 854 

75 

2 

5626. 246 

5 

15 

II 

5650.  004 

5 

5603. 520 

1 

J 

5626.  405 

3 

I 

5650. 340 

75 

{  1 

5603. 746 

9 

J 

5626.  732 

40 

125 

II 

5650.  800 

1 

1 

I  ' 

5604. 512 

400 

300 

II 

5627.  492 

12 

2 

I 

5651. 317 

3 

I 

5605. 213 

50 

III 

5628. 342 

4 

I 

5651.  443 

1 

2 

II 

5605.  279 

60 

5628. 594 

4 

20 

II 

5651. 876 

2 

1 

II 

5606.  379 

75 

J 

5629. 308 

30 

2 

I 

5652. 159 

1 

TT 
1 1 

5606. 514 

10 

15 

II 

5629. 848 

20 

3 

I 

5652.  900 

100 

350 

II 

5606.  795 

75 

2 

5630.  296 

60 

6 

I 

5654.  010 

100 

100 

II 

5607.  065 

2 

5630.  410 

20 

40 

II 

5654. 512 

50 

3 

I 

5607.  184 

12 

J 

5630. 912 

5 

3 

II 

5655. 739 

3 

3 

J 

5607. 622 

Ivf 

T 

5631.  098 

1 

3 

I 

5655.  885 

3 

± 

5608.  080 

4 

6 

IJ 

5632. 029 

15 

40 

II 

5656. 298 

5  1 

1 

I 

5608. 545 

3 

8 

II  ^ 

5632. 121 

20 

I 

5656. 724 

10 

I 

5608.  748 

6 

5632. 491 

10 

I 

5657.  177 

20 

40 

5609.  296 

5 

20 

II 

5632.  781 

25 

I 

5657. 632 

10 

5609. 576 

75 

3 

5632.  876 

50 

50 

II 

5657.  926 i 

100 

1  2 

J 

5610. 116 

125 

3 

J 

5633. 293 

75 

2 

I 

5658.  676 

4 

I 

5610.  249 

100 

3 

I 

5633. 626 

20 

30 

II 

5659. 194 

4 

I 

5610.  673 

160 

8 

5634. 081 

5 

I 

5659.468 

1 

I  \ 

5611. 071 

6w 

1 

II 

5634. 210 

5 

10 

II 

5660. 006 

101 

18 

II 

5612.  073 

100 

10 

5634. 603 

5 

I 

5660. 652 

18 

1 

5612. 604 

40 

1 

J 

5634. 845 

4 

2 

II 

5661. 384 

1 

I 

5613. 646 

5 

1 

I 

5635.  163 

4 

I 

5661. 685 

1 

I  j 

5614.  416 

1 

5635. 877 

75 

2 

I 

5662. 018 

4 

1 

I  1 

5614.  500 

2 

2. 

II 

5637. 272 

2 

I 

5662. 376 

6 

5615.  3201 

350 

12 

5637.  606 

1 

1 

I 

5662. 649 

1 

I  i 

5615. 684 

75 

200 

II 

5637. 946 

2 

I 

5663.  027 

50 

Ih 

I 

5616.  083 

2 

5638. 156 

1 

I 

5663. 360 

5  w 

II 

5616.  323 

5 

5639. 746 i 

250 

400 

II 

5663. 964 

5 

I 

5616.  493 

4 

J 

5640. 064 

40 

50 

II 

5664.236 

5 

5616. 678 

20 

T 

5640.  365 

15 

I 

5664. 619 

50 

10 

II  j 

5616.934 

1 

T 

5640.  718 

18 

15 

II 

5665.180 

140 

5617. 279 

12 

2 

II 

5641. 242 

10 

5 

II 

5665. 619 

125 

300 

II 

5617.  633 

15 

5641. 560 

30 

1 

T 
1 

5666.  395 

10 

300w 

II  I 

5617.  966 

1 

1 

5641.  728 

125 

4 

I 

5667. 121 

125 

5618. 143 

4 

4w 

II 

5643.  104 

12 

1 

I 

5668. 021 

1 

70 
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Intensity 
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Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trvtm 

5668. 329 

12 

18 

11 

5694. 040 

6 

1 

5719. 631 

200 

20 

I 

5668.  897 

3  w 

5 

II 

5694. 410 

6 

5720.  197 

400 

100 

I 

5669.  830 

7 

I 

5694.  760 

1 

1 

II 

5721. 413 

30 

2 

I 

5670. 245 

2 

I 

5695. 112 

7 

1 

3/^1.  DOO 

2 

3 

II 

5670!  658 

4 

6 

II 

5695!  685 

1 

2 

5722. 232 

1  w 

T 
1 

5671. 054 

15 

1 

I 

5696. 373 

50 

3 

5722. 734 

1  w 

I 

5671. 219 

3 

1 

I 

5697.  072 

6 

1 

II 

5723. 527 

9 

1 

I 

5671. 482 

5 

I 

5697.  384 

1  w 

1 

5724. 235 

75 

4 

I 

5672.  725 

2 

2 

II 

5698.  280 

50 

2 

100 

1 

I 

5672. 812 

2 

I 

5698!  530 

50 

3 

II 

5725. 027 

50 

-7  r 

T  T 
11 

5672.  974 

2 

I 

5699. 194 

4 

6 

II 

5725.  389  i 

250 

30 

I 

5673.  127 

1 

I 

5699. 350 

6 

18 

II 

5725. 603 

50 

III 

5673.  196 

1 

1 

I 

5700. 453 

200 

75 

II 

5727. 010 

30 

2 

I 

5673  828 

50 

I 

5700  687 

40 

75 

T  T 
1  1 

75 

3 

II 

5674.  159 

2 

2 

II 

5700. 902 

150 

300 

II 

5728.  454 

1 

1 

T 
I 

5674. 454 

6 

1 

I 

5702. 006 

5 

5729.  105 

5 

I 

5674.  688 

5 

I 

5702. 638 

15 

1  w 

5729. 391 

1 

I 

5674. 980 

120 

25 

I 

5703. 250 

4 

5729. 985 

75 

5 

I 

5675. 476 

12 

I 

5703. 916 

15 

2 

T  T 

±  1 

J  1  JVt   /  JO 

1 

1 

I 

5676!  754 

1 

2 

II 

5704! 539 

3 

5731. 464 

4 

T  T 
1  1 

5677. 034 

125 

3 

I 

5705. 164 

2 

5731. 607 

6 

I 

5678.  324 

2 

I 

5705. 624 

15 

5732. 037 

5 

10 

II 

5678.  538 

1 

2 

II 

5706.  128 

3 

5732. 323 

5 

I 

5678  598 

1 

I 

5707  103i 

150 

300 

T  T 

'^T^7  9R7 

200 

500 

II 

5678.  972 

75 

50w 

II 

5708. 650 

15 

5733. 885 

7 

T 
1 

5680.  187 

4 

I 

5709. 080 

1 

5734. 152 

6 

I 

5680.  886 

5 

I 

5709. 674 

1 

5734. 542 

3 

2 

II 

5681. 229 

10 

20 

II 

5711. 076 

10 

5734. 872 

1 

1 

II 

5681  760 

1 

1 

I 

5711. 989 

15 

2 

cy^c  -inn 

3 

1 

II 

5682. 002 

1 

1 

I 

5712! 240 

2 

5736. 033 

75 

5  w 

T 
1 

5682. 218 

1 

I 

5712. 575 

15 

20 

II 

5737.  360 

2 

2 

II 

5682. 414 

2 

8 

II 

5712. 973 

1 

5737. 644 

1 

I 

5682. 822 

2 

I 

5713.  141 

3 

5738. 287 

40 

75 

II 

5683  465 

6 

1 

II 

5713. 326 

1 

5738  960 

15 

I 

5683.  931 

6 

1 

II 

5713! 504 

1 

2 

II 

5739. 676 

1 

T 
1 

5684.  136 

1 

1 

I 

5713. 962 

5 

5739. 824 

1 

I 

5685. 171 

150 

2 

I 

5714.  883 

1 

5740.  045 

2 

I 

5685. 810 

1 

1 

I 

5714. 974 

1 

5740.  190 

1 

I 

5686  852 

6 

1 

I 

5715. 431 

700 

T  T  T 

^1740  628 

1 

I 

5687.  326 

25 

I 

5715! 719 

10 

5740.  862 

T  T  T 
ill 

5687. 661 

5 

25 

II 

5715. 934 

1 

5741. 178 

50 

75 

II 

5688. 900 

12 

20 

II 

5716. 399 

1 

5741. 837 

50 

2 

I 

5689. 624 

5 

I 

5716.  800 

6 

5742. 088 

200 

20 

II 

5690  104 

10 

5 

II 

25 

15 

■174?  6'^^ 

7 

10 

II 

5690.  674 

20 

I 

5717.  512 

9 

5743. 054 

9 

I 

5691. 073 

15 

20 

II 

5718.  102 

6 

5743. 281 

1 

2 

II 

5691,  610 

25 

I 

5718.  387 

2 

5743. 578 

2 

I 

5692. 131 

7 

2 

II 

5718. 516 

2 

5744. 699 

1 

I 

5692. 838 

6 

12 

II 

5718. 855 

6 

5745. 227 

2 

I 

5693.  544 

2 

I 

5719. 091 

7 

5745. 678 

40 

300 

II 
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Lamp 
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trum 
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Lamp 

Spark 

trum 
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Lamp 

Spark  trum 

2w 

5768  626 

5 

579n  171 

2 

5 

TT 

X  X 

30 

1 

5769. 675 

40 

200 

TT 
X  X 
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Lamp 

trum 

length 

Lamp 

Spark  trum 

t 

;   5949.  376 

30 

1 

5966.  <:U9 

2 

1 

COOT  AOA 

5991.  032 

120 

15 

5949.679 

1 

Iw 

II 

5967. 531 

10 

1 

\ 

5991. 717 

2 

3 

II 

5950.  156 

2 

I 

5969. 098 

Iw 

I 

5992. 243 

1 

COCA      A  ^  A 

5950.  434 

7 

3 

5969. 754 

50 

3 

r"  0  0  0      0  ""T  0 

5993. 272 

6 

25 

II 

5950.  642 

3 

C  O  "7  n      A  C  Ci 

5970.  458 

12 

1 

5993. 516 

10 

C      C          "7  "7  O 

5950.  778 

20 

3 

597U.  ^^45 

1 

3 

C  0  0  >1       T   C  / 

5994. 156 

200 

20 

5951. 108 

1 

} 

5971. 088 

1 

I^ 

5995. 234 

20 

2 

5951. 314 

1 

I 

5971. 370 

1 

1 

II 

5995.  690 

4 

c  o  c 1  coo 

5951. 508 

1 

5971. 756 

1 

^00/      ^  f\  f\ 

5996.  100 

5 

1 

II 

5951. 855 

1 

c  n  T 1     a  A  A 

5971. 844 

1 

^00/       /   n / 

5996.  646 

25 

1 

C  rt  C  O     ^  A  A 

5952.  144 

1 

5972. 470 

10 

18 

f~  0  0  "7         0  / 

5997. 036 

1 

I 

5952. 342 

3 

15 

II 

5972. 820 

7 

75 

{} 

5997. 156 

1 

3 

II 

5952. 623 

1 

I 

5973.  665  i 

250 

25 

I 

5997.  349 

1 

5952. 819 

1 

2 

II 

5975.  066  1 

250 

I 

5997. 641 

1 

} 

COCO      1  / 

5953.  262 

6 

c  0  T  r     yi  A  n 

5975. 400 

25 

III 

5998. 210 

1 

I 

C  O  C          C  O  /I 

5953. 594 

25 

2 

C  0  ~T  /       T  AO 

5976.  109 

12 

3 

5998. 672 

6 

12 

II 

5954. 590 

10 

2 

II 

5976.  220 

3 

5999. 274 

1 

I 

5954.  762 

3 

1 

5976.  445 

1 

2 

II 

5999. 539 

6 

r*  ri  f~  /I     ci  r\ 

5954.  889 

4 

1 

COT/        A  A 1 

5976. 803 

1 

I 

5999. 915 

2 

1 

II 

5955.  150 

2 

5977. 089 

2 

I 

6000. 791 

40 

C  rt  C  C       C  O  A 

5955.  580 

50 

3 

r"  0  "7  ~7     0  0  A 

5977.  220 

1 

4w 

6000. 950 

3 

25 

II 

5955.  960 

6 

30 

II 

5977. 560 

3 

6001. 224 

60 

4 

I 

5956.  277 

30 

5978.  095 

7 

30 

II 

6001. 658 

3 

5957.  108 

4 

30 

II 

5978.  432 

1 

6001. 739 

4 

1 

II 

5957. 493 

6 

r*  0  ~T  A     0  0  A 

5978.  920 

2 

6001. 922 

1 

5957.  611 

30 

C  0  T  0      T  0  C 

5979. 195 

1 

1 

6002. 198 

2 

5958.  084 

4 

20 

II 

5979. 326 

1 

}^ 

6002. 374 

3 

4 

II 

5958.  446 

2 

1 

II 

5979. 632 

1 

1 

II 

6002. 474 

1 

5958. 773 

10 

1 

C  0  A  A      C  ~7 

5980.  574 

1 

6002. 896 

2 

\ 

C  A  C  O      ~7  T  O 

5959.  712 

40 

2 

COAT       A  /I  A 

5981. 048 

1 

/    0  0  0       T    /  / 

6003. 166 

3 

I 

5960.  387 

20 

100 

II 

COAT       0  0  T 

5981. 397 

2 

10 

/  r\  r\  coo 

6003.  599 

1 

5960.  804 

25 

1 

5981. 908 

20 

40 

{} 

6003. 937 

1 

5961.  229 

1 

I 

5982. 118 

40 

I 

6004. 254 

1 

5961. 983 

30 

100 

II 

C  0  A  A      /  "7  A 

5982. 670 

2w 

2 

II 

/  A  A  ^      yi  c  A 

6004. 450 

Ih 

1 

II 

5962.  066 

20 

C  0  A  O      T  /  0 

5983.  169 

1 

/  A  A  C       T    A  /I 

6005. 184 

50 

3 

c  n /  o  inn 

5962. 188 

20 

40 

II 

COOT       /I  A  O 

5983.  403 

6 

15 

/  A  A  C      /  A  /I 

6005. 604 

2 

5962. 574 

1 

5984. 009 

6 

50 

}5 

6005. 810 

2 

2 

T  T 

II 

5962.  764 

1 

I 

5984. 996 

2 

I 

6006. 102 

1 

5962. 991 

1 

COAT  ATT 

5985. 211 

5 

12 

II 

/  A  A /  AO/ 

6006. 296 

1 

1 

II 

5963.  184 

1 

1 

I 

r'  0  ct  r"  /no 

5985. 688 

4 

/AOT  * 

6007.  073  1 

180 

I 

5963.  322 

2 

r"  0  0  /      0  ~7  / 

5986.  276 

25 

1 

/  A  A  T      C  A  A 

6007. 502 

4 

2 

II 

5963. 664 

2 

1 

J 

5986.  966 

2 

{ 

6008. 049 

1 

5963. 956 

5 

I 

5987. 474 

3 

I 

6008. 442 

2 

5963. 999 

5 

1 

5988. 006 

2 

/AAA  TOO 

6009. 123 

5 

15 

II 

5964. 498 

10 

I 

5988. 302 

2 

6010.  176 

90 

J 

5964. 687 

1 

C  0  A  0      A  "7  A 

5989. 072  • 

150 

400 

II 

/ATA      C  0  A 

6010.  592 

7 

5964. 957 

1 

I 

5989. 754 

10 

6011. 215 

7 

C  O  /  C  /I/O 

b-^fab.  46o 

1 

b9o7. o^b 

4 

18 

T  T 
1  1 

6Uii. 3b4 

10 

75 

II 

5965. 754 

6 

5990.  285 

6 

50 

II 

6011. 534 

25 

5965.  838 

8 

1 

II 

5990.  801 

2 

20 

II 

6011. 991 

1 

75 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

6012.  343 

b 

1 

II 

6036.  760 

Q 
O 

I 

6063. 048 

3 

12  II 

6012. 749 

1 

Iw 

II 

6037.  6981 

140 

10 

I 

6065. 348 

2 

2 

T 
1 

AtT^fl  A77 

75 

2 

T 
X 

AnAt;  7Ac; 

0U03. / 03 

40 

2  I 

6014.  058 

6 

1 

II 

6039.214 

6 

1 

II 

6066.487 

30 

300  II 

6014.  304 

3 

1 

II 

6039.  647 

1 

1 

II 

6067. 063 

30 

125  II 

6014.748 

1 

I 

6039.  911 

1 

1 

II 

6067.  505 

1 

6015.  432 

75 

300 

II 

6040.  129 

1 

lOw 

II 

6068.  020 

1 

1  II 

DUID.  ^DH 

12 

T 
1 

AOAn  Ac;5 
OUtU.  hoc. 

3 

T 

X 

ADAH  AQO 

1 

6016.  980 

1 

I 

6040.  865 

2 

I 

6069.  015 

40 

2  I 

6017.  262 

2 

1 

II 

6041. 083 

1 

I 

6069.  828 

4 

6017.  864 

o 
o 

id 

II 

6041. 353 

2 

I 

6070.  020 

1 

2  II 

6019.  005 

30 

175 

II 

6041.  607 

2 

3 

II 

6070. 315 

10 

D  U  ±  7,  D*T  U 

8 

T 
1 

ADA?  ^R"^ 

40 

1 

2 

3w  II 

6019. 818 

2 

I 

6042.  967 

40 

125 

II 

6071.  535 

3 

6020.  266 

4 

I 

6043. 648 

1  w 

I 

6071.  968 

6 

Iw  II 

6020.  507 

I 

6044.421 

/b 

2UL) 

II 

6072.  788 

5 

6021.  0361 

140 

12 

I 

6045. 274 

1 

6073. 093 

50 

100  II 

OU^ i.  H 1 

30 

150 

T  T 
X  1 

1 

2 

T  T 
X  X 

An7'^  c;nA 

1 

6022. 200 

2w 

12w 

II 

6046.  606 

8w 

6073.982 

2 

J 

6022.  360 

3 

I 

6046.  991 

1 

I 

6075.  081 

Iw 

I 

6022.  681 

o 
c 

I 

6047.  258 

I 

6075.  392 

1 

6023.  228 

25 

2 

I 

3 

6076. 188 

2 

4  II 

AD?"^  AAA 

1 

T 

X 

AflAft  1  AR 

1 

1 

T  T 
X  X 

lift 

50 

2  I 

6024.  669 

2 

I 

6049.  051  1 

100 

8 

6077.  340 

4 

15  II 

6024. 921 

2 

I 

6049.  766 

8 

25 

II 

6077.  532 

2 

6025. 352 

1 

I 

6049.  910 

3 

10 

II 

6077.  868 

75 

6  I 

6025,  794 

30 

1 

I 

6050.  973 

30 

2 

{ 

6078.  418 

75 

3  I 

DUilo.  Uti 

6 

T 
1 

4 

An7P  Q7A 
D  U  /  0.  7  /  D 

4 

12  II 

6027.  047 

2w 

I 

6052.  428 

4 

I 

6079. 212 

80 

3  I 

6027.  217 

1 

I 

6053. 370 

300 

8 

I 

6079. 446 

20 

6027.  461 

1 

2 

II 

6053.  973 

1 

I 

6080.  537 

1 

6027.  934 

1 

2 

II 

6054.  301 

1 

6080.  885 

2 

Anon  ■5c;a 

25 

30 

T  T 

AORA  c^A"^ 
D  UDH.  DH^ 

1 

4 

T  T 
X  X 

DUoi,  1  £.S> 

1 

J 

6028.  618 

1 

I 

6055.  293 

4 

6083.  225 

4 

1  I 

6028. 865 

6 

15 

II 

6055.  581 

20 

2 

I 

6083. 512 

1 

6029. 224 

30 

I 

6055. 922 

2 

I 

6084. 102 

3 

6029. 654 

8 

I 

6056. 338 

1 

6084.  486 

1 

\ 

50 

2 

T 

1 

ArmA  fiA9 

2 

1 

T  T 
X  X 

DUOD.  ^iDU 

20 

75  II 

6031.  907 

6 

40 

II 

6057. 153 

2 

6085.  375  1 

100 

50  I 

6032.356 

50 

40 

II 

6057.  484 

1 

1 

II 

6085. 948 

6 

5  II 

6032.  864 

A  n 
40 

I 

6057. 838 

1 

I 

6086. 446 

2 

6033. 408 

40 

2 

I 

6058. 172 

12 

30 

II 

6087.  253 

75 

400  II 

8 

30 

T  T 
X  X 

DUDo.  07  1 

7 

25 

T  T 
X  X 

DUoO.  U^l  1 

125 

7  I 

6034. 195 

1 

I 

6059.121 

6 

6088.  805 

6 

I 

6034.534 

10 

25 

II 

6059.  532 

1 

2 

II 

6089.  082 

2 

I 

6034.  844 

2 

I 

6059. 840 

6 

I 

6089.451 

1 

I 

6035. 188 

50 

2 

I 

6059.  941 

1 

4 

II 

6090. 101 

10 

50  II 

6035. 596 

1 

I 

6060.  959 

2 

6090.  434 

3 

6035.  861 

2 

I 

6061. 499 

25 

75 

6090. 797 

4 

8  II 

6036.  079 

1 

3 

II 

6062. 592 

6 

20 

II 

6091. 228 

1 

76 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Liamp 

Sp3.rk 

trum 

length 

T  .amp 

Spark. 

trum 

length 

Lamp 

Spark  trum 

6091.  450 

1 

6119. 060 

2 

125w 

III 

6148. 358 

1 

6092. 019 

3 

6 

II 

6119.690 

40 

I 

6149. 411 

1 

1 

II 

6093. 018 

3 

6120.  547 

100 

350 

II 

6150.  134 

1 

6093.  224 

3 

6120.  820 

5 

I 

6150. 334 

3 

{ 

6093. 804 

2 

6121. 397 

75 

8 

I 

6150.  691 

20 

2 

I 

6094. 042 

3 

3 

/TOO  one 

6122. 305 

4 

10 

II 

6151.  993  i 

125 

20 

I 

6094. 518 

1 

6122. 693 

Iw 

1 

II 

6152. 930 

1 

6095. 038 

3 

1 

II 

6123. 169 

1 

2 

II 

6153. 418 

1 

6095. 204 

1 

6123.  830 

25 

I 

6154. 071 

75 

12 

II 

6095.  417 

1 

6124. 063 

5 

I 

6154. 510 

50 

3 

6095. 968 

1 

J 

6124. 473 

75 

2 

I 

6155. 578 

75 

4 

6096. 300 

1 

6125. 372 

1 

I 

6156. 087 

5 

6096.  646 

1 

I 

6125. 729 

40 

125 

II 

6156. 614 

1 

1 

II 

6096.  871 

1 

6127. 390 

5 

I 

6157.  080 

40 

2 

6097.  178 

10 

20 

II 

6127.  590 

8 

I 

6157. 494 

1 

1 

II 

6098. Ill 

75 

10 

II 

6128. 121 

2 

I 

6159. 051 

1 

A 

2 

II 

6099.  075 

75 

300 

II 

6128. 321 

4 

I 

6159. 629 

1 

6099. 977 

6 

6128. 433 

4 

I 

6159.  843 

1 

4 

II 

6100. 391 

1 

/  T  A  A      n  A  A 

6129. 528 

25 

1 

I 

/    T     /    A        T    A  O 

6160. 183 

1 

6100. 695 

1 

/  T       A      T  A  A 

6130.  108 

1 

5 

II 

6161. 355 

50 

4 

I 

6100. 966 

1 

J 

6130.  445 

5 

I 

6161. 764 

3 

1 

II 

6101. 727 

75 

3 

6130.  738 

6 

1 

I 

6162. 157 

1 

o 

3 

II 

6102. 595 i 

90 

10 

I 

6131.  382 

1 

I 

6162. 455 

1 

6103. 631 

20 

50 

II 

6131. 657 

3 

1 

I 

6162. 965 

8 

1 

II 

6104.  567 

100 

200 

II 

/TOT          A  ^  / 

6131. 946 

4 

10 

II 

6163. 243 

1 

5 

II 

6105. 277 

3 

6132. 215 

3 

7 

II 

6163. 717 

6 

1 

T  T 

II 

6105.  948 

1 

I 

6132. 413 

2 

I 

6163.  875 

1 

1 

T  T 

II 

6106.  489 

1 

I 

6132. 856 

7 

1 

II 

6164. 480 

75 

3 

6106.  614 

1 

3 

6133. 053 

30 

I 

/  T   /  f       A  ^  A 

6165. 249 

Iw 

2 

II 

6106.  840 

12 

I 

/TOO        A  A  O 

6133. 803 

8 

I 

6165. 539 

11 

1 

II 

6107. 524 

50 

4 

/   T    O  ^        T  T  A 

6134. 772 

3 

81 

II 

6165. 612 

1 

6108.  271 

8 

J 

6135. 590 

4 

I 

6165. 826 

2 

6108.  396 

12 

100 

II 

6135. 971 

3 

I 

6166. 525 

4 

6108. 891 

1 

1 

II 

/TOT       A  A  / 

6137. 006 

3 

I 

6166. 702 

1 

I 

6109. 208 

6 

/  T    O  ~T       A  A  O 

6137.  923 

25 

25 

II 

6167. 198 

1  w 

I 

6109. 690 

3 

/  1  o  A      /  yi  A 

6138. 642 

30 

50 

II 

6167. 906 

2 

c 
b 

T  T 
1  1 

6110.  314 

2 

J 

6139. 320 

1 

1 

I 

6168. 241 

1 

6110.  654 

1 

I 

6140.  200 

lOw 

III 

6168. 483 

1 

c. 

T  T 

6111. 377 

1 

I 

/   T    ^  A       ~T  f~  A 

6140.  752 

6 

I 

/  n  /  A    c  A  n 

6168.  580 

1 

6111. 775 

1 

I 

6141. 626 

1 

I 

/  n  /  o     A  A  T 

6168. 821 

1 

I 

6111. 992 

1 

1 

II 

/   T    yi   /I  AAA 

6144. 282 

Is 

3s 

II 

/  T  /  A     n  A  o 

6169. 823 

500 

3U 

6112. 827 

125 

250 

II 

6144. 418 

1 

1 

II 

6170.  676 

20 

6113.  952 

6 

20 

II 

6144. 755 

8 

I 

6170.  733 

1 

6114. 536 

50 

3 

I 

6145. 278 

25 

50 

II 

6171. 451 

1 

I 

6114. 909 

3 

I 

6145. 814 

1 

1 

II 

6171. 892 

1 

6116. 159 

50 

6147. 443 

1 

I 

6172. 026 

1 

2 

II 

6117. 309 

2 

I 

6147.  625 

1 

I 

6172. 563 

1 

^  1  1  "7  L 

611  /.  I  Lb 

1 

1 

T 
1 

Oi / ^. UU7 

1 

6118.  046 

2 

6148. 160 

2w 

II 

6173. 389 

Id 

6118. 758 

1 

6148. 202 

1 

I 

6173. 868 

1 

77 


Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trxim 

6174.  486 

1 

1 

II 

6208.  688 

30 

2 

I 

6234. 849 

200 

5 

I 

6174. 763 

1 

I 

6208.  954 

2 

1 

I 

6235.  789 

2 

4 

II 

/  T  "7  c      "7  n 

6175.  37^ 

1 

62UV. 947 

6 

T 

I 

6237. 090 

3 

I 

6175.  574 

1 

1 

II 

6210.  904 

1 

1 

II 

6237.  697 

2 

I 

6175.  948 

4 

I 

6211. 651 

10 

1000 

II 

6237.958 

2 

T 
1 

6176.  165 

1 

I 

6212.  720 

30 

1 

I 

6238. 080 

6 

I 

6176.  469 

1 

I 

6213. 292 

1 

I 

6239. 076 

3 

20 

II 

6176.  67o 

1 

{ 

6213. 63o 

3 

3 

II 

6239. 279 

\ 

I 

6178. 435 

100 

2 

6213.  934 

2 

3 

II 

6239. 528 

\ 

1 

II 

6178.  903 

5 

2 

II 

6214. 084 

1 

I 

6239. 743 

1 

T 
1 

6179. 152 

3 

I 

6214. 527 

3 

I 

6240.  299 

4 

I 

6179. 845 

25 

100 

II 

6215. 151 

1 1 

I 

6240. 597 

2 

I 

6180. 707 

75 

3 

\ 

/one    /  n  ~7 

6215. 687 

1 

1 

II 

6240. 945 

50 

2 

I 

6181. 529 

5  w 

6215. 963 

2 

I 

6241. 393 

4 

8 

II 

6182.  622  i 

400 

50 

I 

6216.  262 

1 

I 

6241. 668 
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I 

7223.  018 

9 

1  I 

7262. 728 

2 

7310. 224 

4 

I 

7225. 105 

12 

I 

7264. 102 

5 

} 

7311. 007 

41 

I 

7225. 782 

8 

{ 

7267. 074 

5 

I 

7311.514 

10 

7226.  201 

3 

7268. 822 

5 

I 

7312. 001 

1 

J 

7228.  787 

6 

I 

7269. 040 

2 

I 

7312. 245 

2 

I 

7230.  863 

80 

I 

7270. 552 

10 

7314. 465 

2 

I 

7231. 991 

4 

I 

7270. 960 

2 

I 

7315. 067 

15 

I 

7232.  933 

2 

7272. 522 

8 

I 

7315. 604 

15 

7233.  388 

15 

2  II 

7272. 724 

2 

I 

7316. 115 

7 

J 

7235. 539 

3 

I 

7274. 273 

5  w 

I 

7316. 371 

2 

I 

7235. 886 

5 

I 

7274. 615 

1 

7320.  030 

3 

I 

7236.  240 

3 

I 

7275. 824 

4 

{ 

7321. 879 

4s 

I 

7236.  359 

2 

J 

7276.  441 

2 

I 

7323.206 

12 

7237. 113 

3 

7277. 001 

5 

I 

7323. 438 

2 

J 

7237. 229 

2 

I 

7278. 039 

2  w 

I 

7323. 844 

5 

I 

7238. 362 

1 

I 

7279. 130 

2 

7323. 980 

2 

I 

7239. 254 

6 

1  II 

7280.  463 

3 

7324. 810 

120 

I 

7239.  473 

1 

7282. 708 

8 

1 

7324. 995 

8 

7240.  177 

12 

3  II 

7284. 158 

2 

I 

7328. 284 

120 

J 

7240.  853 

3 

I 

7284. 286 

2 

I 

7328. 714 

1 

I 

7240.  972 

2 

I 

7284. 405 

4 

7329. 498 

25 

I 

7242. 086 

75 

I 

7284. 901 

120 

J 

7330.  016 

1 

I 

7243.  337 

12s 

7285. 382 

Iw 

I 

7331. 106 

2 

7243. 769 

6 

J 

7285. 734 

2 

I 

7332. 019 

4 

7244. 688 

80 

I 

7288. 591 

3 

I 

7335. 571 

25 

4  II 

7245. 324 

7 

I 

7288. 770 

3 

7337. 032 

2w 

I 

7245. 498 

3 

I 

7288. 970 

3  1 

II 

7337. 552 

'2 

I 

7246.  127 

10 

7289. 185 

2 

7337.  776 

10 

2  II 

7246.  332 

2 

{ 

7289. 420 

7 

I 

7338. 599 

3 

1  II 

7247. 595 

3 

7290.  998 

4 

I 

7338. 996 

1 

7247. 974 

7 

7291. 278 

3 

7339. 400 

3 

7248.  959 

4 

7292. 008 

2 

} 

7339. 599 

10 

7249. 834 

5 

7292. 411 

2 

7341. 146 

140 

7250.  090 

3 

7292. 661 

9 

7341.  558 

4 

88 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

•  Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

'!  length 
•j 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

1 

7341.  906 

2 

} 

7388. 379 

2 

7435. 010 

4 

I 

7342. 028 

10 

7388. 553 

2 

7435. 883 

2 

I 

i  7342.  297 

9 

I 

7389. 246 

9 

1  h 

II 

7437. 693 

5 

2  II 

7342.  576 

80 

I 

7390.  081 

5  w 

7438. 479 

7 

3  II 
I 

1  7343.  369 

1 

I 

7392. 611 

2 

7439. 077 

9 

'  7344.956 

2 

{ 

7393. 438 

200 

100 

II 

7441. 109 

5 

I 

1   7345.  518 

2 

7395.  998 

18 

4 

II 

7442. 032 

4 

I 

;   7346.  337 

o  n 

2 

II 

7396. 886 

5 

7443. 860 

6 

I 

j  7347.  043 

20 

3 

II 

7397. 567 

3 

7444. 345 

1 

I 

1  7349.  293 

10 

I 

7398. 559 

6  w 

7444. 751 

75 

7350.  442 

6 

{ 

7399. 238 

2 

7445. 735 

10 

I 

'   7351.  328 

lu 

7399. 378 

2 

7447. 841 

70 

I 

7351.384 

1  W 

I 

7399. 709 

5 

7449. 599 

10 

I 

,   7352.  569 

i. 

1 

II 

7400. 051 

4 

7449. 806 

12  ' 

I 

1   7353. 008 

1  o 

lo 

r 

5 

II 

7402. 243 

90 

7450.  177 

18 

7353. 631 

3 

1 

II 

7403.  536 

2 

7452. 503 

5 

I 

1    7354.  594 

i. 

7403. 985 

10 

7453. 176 

3 

I 

{  7355.157 

i 

I 

7404. 245 

7 

7453. 708 

4  w 

I 

7355.  729 

1 

I 

7404. 688 

5 

7454. 077 

5 

I 

!    7358.  355 

3U 

6 

II 

7406. 277 

1 

7454. 383 

5  w 

^ 

,  7359.066 

10 

2 

II 

7409. 203 

5 

7455. 200 

75 

I 

'  7361.347 

3U 

7410. 961 

4 

7455. 394 

1 

I 

7362.190 

10 

I 

7411.  731 

20 

2 

II 

7456. 481 

3 

I 

1  7363.724 

3 

I 

7411. 979 

10 

2 

II 

7456.  811 

7 

I 

j    7365.  209 

/I 
4 

I 

7412. 446 

2 

7457. 638 

7 

7365.413 

6 

\ 

7414. 035 

10 

4 

II 

7457. 747 

10 

I 

I  7368.583 

2 

7415. 893 

4 

1  h 

II 

7460.  301 

4 

I 

.)  7369.133 

3 

I 

7417. Ill 

1  w 

7461. 272 

5 

I 

,    7369.  555 

2 

I 

7417. 778 

10 

7461. 481 

2 

I 

1'  7370.342 

4 

I 

7418. 431 

2 

7461. 878 

1 

300w  III 

7370.821 

15 

J 

7418. 532 

50 

7463. 979 

6 

I 

1    7371.  075 

3 

7419. 376 

5 

7465. Oil 

4 

I 

7372. 093 

5 

I 

7419. 584 

4 

7465. 227 

4 

I 

7372. 509 

1 

I 

7420.  512 

2 

7465. 437 

15 

I 

7372.603 

1 

I 

7421.  456 

2 

7467. 492 

12 

^ 

7373.  371 

1 

\ 

7421. 822 

2 

7471. 323 

2 

I 

7374.  467 

1 

7422. 007 

12 

7471. 599 

2 

I 

7376.  166 

4 

I 

7422. 432 

3 

7471. 938 

5 

I 

7376.  877 

100 

I 

7423. 291 

4 

7473. 419 

5 

I 

7377.  877 

6 

I 

7423. 797 

12 

7474. 554 

6 

^ 

7379. 562 

3 

2w 

II 

7425. 238 

10 

7475. 661 

3 

I 

7380. 157 

20 

4 

II 

7428. 941 

350 

3 

7477. 001 

2 

I 

7380.  685 

1 

1 

II 

7429. 358 

2 

7477. 343 

3 

I 

7381. 789 

2 

I 

7429.455 

2 

7477. 984 

2 

I 

7383. 714 

120 

I 

7429.789 

1 

7479. 179 

1 

7384. 170 

50 

7430. 252 

160 

1 

7479. 803 

12 

5  II 

7385. 501 

300 

{ 

7431. 367 

6 

7480. 638 

4 

7386. 336 

10 

7431. 676 

3 

7481. 353 

160 

2  I 

7386. 915 

9 

7432. 182 

1 

7482. 618 

5 

7388. 119 

2w 

7433. 342 

2 

7483. 096 

3 

89 


Table  1. 

Wavelengths 

of  Thorium  Spectra  - 

Continued 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

Wave- 

Intensity Spec- 

length 

Lamp  Spark 

trum 

length 

Lamp 

Spark  trum 

length 

Lamp 

Spark  trum 

7483. 363 

1  3 

7520.  120 

4 

7568. 587 

1 

7483. 631 

100 

7520.  572 

3 

7569.  510 

60 

7484. 491 

2 

J 

7520. 686 

7 

J 

7569. 645 

20 

7485.  103 

1 

7521. 629 

6 

1  II 

7570.  520 

15 

7485. 243 

3 

T 

7522. 649 

25 

10  II 

7571. 019 

8 

7485. 504 

5 

T 

7523. 133 

50 

7571.  916 

2w 

7487. 714 

8  1 

I 

7525. 507 

400 

100  II 

7572.  453 

8 

J 

7487.  971 

20 

7526.  005 

1 

7572. 957 

3 

T 

7488. 171 

1 

7527.  342 

7 

J 

7573. 328 

12 

T 

7489. 611 

8 

T 

7527. 800 

10 

1  I 

7574. 070 

1 

T 

7490.  104 

T 

7528. 486 

25 

7574. 445 

5 

7489. 699 

8 

I 

7528. 466 

30 

4  II 

7574. 294 

4 

7490.  380 

2 

\ 

7528. 913 

3 

7577. 261 

6 

T 

7490.  608 

2  w 

7529. 322 

3  w 

7577. 539 

6 

T 

7492. 958 

1 

T 

7530.  346 

4  s 

7578. 256 

2 

T 

7493.  057 

1 

T 

7531. 123 

30 

7578. 532 

3 

7493.  426 

5 

I 

7534. 222 

4 

7579. 436 

2 

7495. 386 

1 

7535.  850 

2 

7580.  326 

10 

T 

7495. 560 

5 

7535. 976 

12 

3  II 

7580.  675 

12 

T 

7496.  971 

2 

T 

7536.  409 

75 

5  II 

7581. 844 

6 

J 

7497.  523 

2 

T 

7537.  415 

30 

7583. 407 

12 

7497. 867 

2  1 

II 

7538. 247 

2 

7585. 688 

300 

3  I 

7498.  991 

6 

7538.  399 

4 

7585.  778 

200 

7499.  606 

4 

7540.  574 

3 

7586.  209 

12 

T 

7500.  567 

2 

T 

7541. 326 

2  w 

7586.  974 

10 

T 

7501. 157 

2 

T 

7542. 597 

3 

7591. 507 

3 

7501. 913 

1  w 

I 

7544. 300 

3 

J 

7591.  732 

2 

J 

7503.  848 

7  5 

II 

7545. 643 

2 

7591. 979 

5 

T 

7504. 204 

2 

7545. 814 

2 

7593. 380 

3  w 

T 

7505. 288 

15 

r 

7546.  154 

3 

7593. 729 

2 

T 

7505. 491 

2 

J 

7547. 272 

12 

4  II 

7596. 553 

1 

7506.  275 

4 

I 

7549. 308 

120 

7598. 198 

75 

5  II 

7507. 383 

3 

7550.  650 

3 

J 

7598. 742 

10 

1  h  II 

7507.  731 

3 

J 

7551.448 

10 

J 

7599.  313 

3 

7507.  917 

20 

T 

7551. 973 

3 

J 

7599. 613 

4 

7508.  475 

30 

J 

7553.  414 

1 

7601. 872 

3 

7508.  674 

3 

I 

7553. 978 

7 

J 

7602.  774 

8 

\ 

7508.  789 

5 

7555. 320 

12 

7603. 228 

7 

T 

7509. 693 

2 

7555.  860 

2 

J 

7603. 608 

10 

J 

7511. 014 

y 

7556. 218 

6 

7606. 300 

3  w 

J 

7511. 344 

50  12 

T  T 

7556. 866 

8 

7607.  243 

3 

7511.787 

40 

7557. 130 

4 

J 

7607. 388 

10 

7512. 311 

5 

J 

7557.  727 

12 

7607. 514 

10 

J 

7513.  555 

A 
u 

7560.  910 

2 

T 

7607. 812 

75 

J 

7514. 593 

i; 

-J 

J 

7562. 954 

2 

J 

7608. 636 

6 

J 

7514. 883 

8  1 

J 

7563.  691 

4 

7610.  067 

3 

7516.  729 

10 

I 

7565. 308 

1 

7611.  251 

4 

7516.  993 

4 

7565. 849 

25 

7612. 403 

5 

7517. 946 

30 

7566. 527 

75 

5  II 

7614.  237 

Iw 

7518. 782 

20 

7567. 741 

300 

7614. 773 

15 

3  II 

90 

1  - 

1 

! 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

;j  Wave- 

Intensity 

Spec 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

1  length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

7615. 934 

3 

I 

7664. 918 

c  w 

7718. 82 

2 

7616. 669 

12 

J 

7665. 722 

c 

7719. 23 

5 

I 

7616. 975 

2 

r 

7666.  566 

1  u 

7719. 56 

2 

I 

7620.  056 

75 

1 

7668. 949 

c; 

7720.  38 

5 

1  I 

7620.  573 

7 

Ih 

T  T 
1  X 

7669. 756 

2 

7721.  20 

50 

1  I 

7620.  812 

2 

I 

7672. 253 

1  n 

7721. 78 

1 

I 

7623.  042 

2 

7674. 383 

■X 
J 

7722. 16 

3  w 

7623. 552 

10 

2  w 

T  T 
1  1 

7675. 625 

C 

7723. 64 

I. 

7624.  300 

25 

4 

T  T 
1  1 

7676. 217 

-J  u 

□ 

0 

II 

7723. 94 

1  U 

7625.  110 

20 

7676.  417 

1 

7724. 37 

2 

7625.  700 

120 

I 

7678. 124 

u  u 

7724. 48 

3 

7625.  900 

7 

{ 

7679. 875 

■K 

7726. 15 

1 

7627.  164 

80 

7682. 044 

5 

7728. 95 

O               T  T 

3  II 

7627. 386 

2 

7683.  Oil 

1  n 

7729. 50 

4  S 

7627. 811 

2 

7683.  666 

3 

7730.  11 

3 

7629.  709 

4 

I 

7685. 304 

1  _J  u 

J  u 

II 

7730.  46 

4  S 

7630.  302 

70 

7685. 493 

p 

L. 

7730. 73 

1 UU 

in        T  T 
lU  II 

7630.  519 

20 

7686. 147 

J.  u 

7732. 67 

d.  w 

7632. 127 

15 

7686.  682 

2 

7734. 62 

r 

5 

7633. 773 

12 

7687.  070 

Ih 

II 

7737. 47 

6 

\ 

7633.  895 

4 

2  w 

II 

7687.  791 

H  W 

7737. 79 

o 

d. 

7636.  166 

50 

I 

7690.  642 

X 

7738. 36 

c  S 

7637.  385 

20 

7690.  771 

7740.  87 

c 

D 

j 

7637.  627 

2 

7691.  167 

J.  w 

7742.  56 

o  U 

7637.  759 

5 

1  h 

T  T 
1  1 

7691. 768 

20 

7743. 12 

1 

{ 

7633.  780 

30 

I 

7693.  802 

•2 

J 

II 

7743. 23 

d. 

7641. 193 

7697. 917 

i  O 

7743.  95 

15 

T               T  T 

2  II 

7641. 594 

7698.  035 

•I 

-5 

7744. 23 

Z 

7642.  026 

4 

7698.  916 

7744. 78 

3 

7642.  868 

4 

7699. 400 

10 

7745. 12 

2 

{ 

7644.  727 

5 

I 

7699. 659 

Q 
O 

7745. 25 

7644.  957 

10 

II 

7699. 776 

1  n 

II 

7745. 81 

c 

3 

J 

7647.  377 

500 

4 

7699. 868 

3 

7746. 05 

c. 

7648.  240 

1  w 

J.  W 

7699. 998 

7747. 41 

A 
H 

7650.  659 

4 

7701. 104 

30 

10 

II 

7748.  38 

1 

I 

7651. 007 

12 

I 

7703. 680 

7748.  88 

-2 

J 

7651. 726 

30 

I 

7705. 696 

7749. 06 

i 

7652.  313 

25 

7705.  897 

7749. 30 

D 

7652.  540 

1 

7706.  45 

0 

C 

7749. 58 

/I 
H 

7653.  827 

120 

7709.  07 

4 

7749. 88 

2 

I 

7654. 256 

4 

I 

7709.  57 

Q 
O 

II 

7750.  13 

1 
1 

7654. 699 

40 

I 

7709.  88 

u 

7751. 43 

A 

:: 

7655.  695 

: 

7710.  27 

7752. 18 

^  n 
1  u 

1          T  T 

7657. 064 

2 

7711.  12 

7752. 44 

7657. 341 

5 

7712. 39 

5 

7753. 72 

2 

I 

7657. 913 

3  w 

I 

7713. 28 

2 

7754. 01 

2 

7658.  319 

60 

7713.  93 

30 

7755. 60 

2 

7660.  028 

7 

7716.  27 

3 

7757.  49 

1 

7660.  890 

18 

7716.  95 

3 

7758. 25 

2 

7661. 615 

4 

7718.  54 

1 

7759. 87 

3 

cn 


Table  1. 

Wavelengths  of  Thorium  Spectra  - 

Continued 

Wave- 

Intens ity 

SpG  C  - 

Wave  - 

Intensity  Spec- 

Wave- 

Intensity Spec- 

length 

Lamp  Sp3.rk: 

t  r  u.m 

length 

Lamp 

0       C3.  i.  XNi         V  -L   U-1 1  Jl 

length 

I-iamp 

7759.  99 

4  1 

II 

7798. 36 

90 

I 

7834.  45 

75 

18  II 

7760.  70 

2 

7798.  94 

6  w 

I 

7835. 26 

7 

2  II 

7760.  87 

2 

I 

7799! 62 

5  w 

I 

7835. 62 

3 

I 

7761.  16 

1 

I 

7800.  02 

3 

I 

7836.  46 

15 

I 

7761.  72 

10 

I 

7800.  46 

1 

^ 

7839.  28 

4 

7762.  73 

10 

7801. 11 

2 

I 

7839. 53 

1 

I 

7764. 64 

10  2 

II 

7801.  74 

3 

I 

7840.  31 

100 

I 

7765.  63 

10 

7801.*  94 

1 

I 

7840.  45 

100 

I 

7766.  94 

3 

I 

7802. 81 

6 

I 

7841. 01 

2 

I  i 

7767.  12 

6 

I 

7803.  16 

1  w 

^ 

7841. 54 

1 

7767. 31 

3 

J 

7803. 78 

2s 

I 

7841. 79 

90 

I 

7767.  57 

5 

7804.  14 

12 

I 

7842. 03 

4 

I 

7767. 97 

2 

I 

7804! 53 

18 

I 

7842. 26 

30 

I 

7768.  46 

2 

I 

7806.  02 

3 

I 

7843. 54 

3 

I 

7770.  39 

1 

I 

7807. 02 

3 

7845. 35 

3 

7771. 22 

1 

J 

7807.  62 

1 

1  II 

7845. 59 

1 

I 

7771. 95 

30 

7807  87 

10 

1  I 

7846. 86 

1 

I 

7773.  73 

12  2 

II 

7808.  06 

2  III 

7846.  97 

1 

I 

7774. 88 

1 

I 

7808.  53 

4 

1  I 

7847.  54 

250 

2  I 

7775. 17 

5 

I 

7809. 23 

3 

7847. 80 

50 

7775. 44 

10 

7809.  43 

10 

1  I 

7848. 45 

60 

I 

7775. 76 

2 

7809. 53 

2 

I 

7848.  68 

3 

I 

7776.  66 

10 

I 

7810!  62 

12 

I 

7849. 64 

70 

8  II 

7776. 82 

2  w 

I 

7810.  85 

1 

I 

7849.  88 

8 

I 

7777.  26 

2 

I 

7811. 14 

7 

2  II 

7851. 01 

1  w 

7778. 49 

18 

7811. 58 

4 

I 

7851. 62 

1 

I 

7779. 05 

4 

J 

2 

I 

7853. 28 

7 

I 

7779. 74 

4 

I 

7813.  46 

15 

I 

7853. 46 

8 

1      I  I 

7780.  82 

3 

I 

7813. 96 

12 

I 

7854. 92 

6 

I  ' 

7781. 83 

15 

I 

7815.  01 

1 

^ 

7855. 71 

1 

7782. 32 

120  2 

7816.  12 

8 

I 

7856. 37 

5w 

I 

7783. 41 

4 

J 

781 6  46 

2 

I 

7859. 20 

1 

I 

7784. 21 

12w 

I 

7816. 80 

1 

I 

7860.  28 

2 

I 

7784. 60 

5 

I 

7817.  77 

350 

4  I 

7860.  87 

1 

I 

7784.  78 

2 

I 

7818. 34 

18 

3  II 

7862. 34 

5 

7785. 73 

2 

7818.  65 

2w 

I 

7863.  41 

25 

2  II 

7786.  42 

6  1 

J 

78?n  ?T 

1 

I 

7864. 01 

12 

I 

7787. 80 

125  20 

II 

7822. 38 

12 

I 

7864. 26 

2 

I 

7788. 00 

1 

I 

7823. 02 

4 

I 

7864. 38 

3 

I 

7788. 35 

1 

I 

7823.  46 

8 

^ 

7864. 66 

3 

7788. 50 

1 

J 

7824. 03 

6 

I 

7865. 08 

4 

I 

7788. 93 

c.  ^  \J  ^ 

78?4  81 

2 

I 

7865. 25 

5 

I 

7789. 91 

4 

I 

7828.  06 

1 

I 

7865. 51 

1 

I 

7790.  14 

4 

I 

7828. 48 

3 

I 

7865. 97 

200 

I 

7790.  50 

2 

I 

7828. 81 

2 

7866. 72 

1 

7791. 89 

4 

7829. 26 

3 

7867. 68 

7 

7792.  79 

1 

{ 

7829.  88 

2 

7868.  40 

75 

7793. 12 

7 

7830. 69 

3w 

7868. 93 

10 

7794. 10 

5 

7832. 89 

1 

7869. 77 

2 

7796.  23 

1 

7833.  77 

10 

2  I 

7871. 27 

4 

2  II 

92 


Table  1.    "Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark 

trum 

length 

Lamp 

Spark  trum 

7872. 26 

A 
H 

III 

7915. 15 

c 

D 

I 

7951. 75 

5 

I 

7872. 30 

1 

7916.  80 

iU 

I 

7952, 41 

1 

10  II 
I 

7872. 60 

■I 
J 

c 
J 

II 

7917. 25 

r 
D 

T 

7qt;T  -iL 

2 

7872. 81 

1 

X 

7918. 28 

1 

I 

1  / D  J  t  DC 

3 

7874. 10 

6 

J 

7918.  44 

3 

T 

1 

20 

J 

7875. 46 

H  U 

II 

7919. 45 

1 

I 

7955. 08 

8 

7877. 07 

1  n 

X  u 

c. 

II 

7920.  74 

n 
t 

d 

II 

7956. 69 

5 

7877.  68 

/I 

H 

7921.  13 

1 

I 

7958  19 

1 

I 

7877.  87 

1 
1 

J 

7921. 78 

1 

I 

2 

7878. 47 

3 

J 

7922. 25 

5 

1 

T  I 

2 

} 

7878.  71 

I 

7922.  57 

c  U 

I 

7961. 16 

10 

7879.  22 

1 

L 

} 

7922. 81 

I 

7961. 37 

25 

7879. 42 

7922. 92 

o 
c. 

I 

7961  98 

25 

7880.  59 

c 

J 

7924. 25 

•2 

i 

II 

7962.  75 

1 

7880.  77 

6 

J 

7925. 00 

10 

I 

1 

5 

7882. 10 

/  J 

I 

7925. 77 

i  u 

I 

7964. 84 

3 

7882. 35 

/I 

H 

{ 

7926. 30 

c. 

I 

7965. 71 

3  s 

7882. 88 

c 

7926. 73 

1 

I 

7966. 28 

1 

7883. 61 

J 

7927. 53 

0 

I 

7966. 84 

3 

7883. 73 

3 

J 

7927. 68 

4 

I 

7968. 41 

1 

7883. 96 

c 

I 

7928. 96 

i  u 

-2 

i 

II 

7969.  78 

i 

7886.  28 

1  nn 

1  uU 

\ 

7929. 38 

i. 

I 

7970. 27 

15 

7886. 39 

J 

7929. 82 

D 

I 

7971. 56 

3 

7890.  94 

c.  W 

J 

7929. 94 

i 

I 

7972. 59 

12U 

7891. 58 

2 

J 

7932. 27 

1 

I 

7972. 87 

6 

4  II 

7891. 74 

c 
J 

I 

7932. 82 

L 
D 

I 

7973. 13 

i 

7892. 74 

/I 

\ 

7933. 25 

C 

I 

7973.  51 

3 

7892. 86 

9 

7933.  90 

i 

I 

7974. 16 

12 

7893. 28 

1 C 

J 

7934. 21 

1 

I 

7976. 18 

r 

b 

7893.  62 

10 

J 

7934. 88 

1 

I 

7976. 89 

2 

{ 

7894. 78 

L 

0 

i. 

II 

7936.  48 

7 
1 

1 

II 

7977. 62 

I  w 

7896.  02 

■0 
C. 

7937.  13 

i  U 

I 

7978. 00 

1 

7896.  43 

i  0 

-J 
J 

II 

7937. 73 

7c; 
10 

I 

7978. 26 

1 

7896.  94 

C 

7937. 95 

o 

d. 

I 

7978. 97 

/inn 
4UU 

7897. 23 

6 

T 

7938. 75 

2 

I 

7979! 52 

3 

\ 

7897.  98 

c;  n 
3  u 

I 

7939. 69 

i 

I 

7979. 67 

0 
c 

7898. 44 

1 

7940.  73 

•2 

I 

7979. 89 

i. 

7899. 03 

/) 

7941. 27 

o 
c 

I 

7980. 36 

i 

7899. 62 

7C 
/  3 

1 

T 

7941. 73 

inn 

1 
1 

I 

798l! 23 

T  n 
i  U 

•2           T  T 
3  11 

7900.  32 

180 

1 

T 

7942. 66 

1 

I 

7981. 68 

10 

3  II 

7901. 42 

•2 

i 

1 

II 

7943. 06 

7 

1 

I 

7982. 27 

c 
D 

7903. 34 

n 

7943.  38 

C.  W 

I 

7982. 51 

/ 
D 

7904. 28 

D 
0 

7945. 06 

1  n 
i  u 

/ 
0 

II 

7983. 71 

3 

7904. 42 

^  n 
i  u 

T 

7946.  10 

n 
H 

I 

7984. 36 

b 

1            T  T 
1  11 

7905. 70 

2 

T 

7946! 66 

2 

I 

7984.*  84 

3 

7908. 14^ 

10 

7946. 90 

2 

I 

7985. 39 

2 

7911.28 

1 

{ 

7947. 74 

2 

50w 

III 

7986.  99 

1 

7911. 58 

1 

7948.58 

2 

I 

7987. 98 

180 

7912. 40 

1 

7949. 02 

2 

I 

7988. 52 

1 

7914.  50 

4 

7951. 12 

20w 

III 

7989. 17 

3 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

Wave- 

Intensity Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

length 

Ljd.mp 

length 

Lamp  Spark 

trixm 

length 

Lamp    Spark  trum 

7989.  64 

1 

I 

8027. 09 

2 

8068. 74 

2  I 

7991.  38 

40 

I 

8027. 44 

1 

8069. 64 

1  I 

7992. 16 

15 

I 

8027.  73 

2 

8070.  64 

2  I 

7992. 93 

3 

I 

8028.  30 

1 

8071. 84 

2  I 

7993. 27 

3 

I 

8029. 39 

1 

8072. 19 

1  I 

7993.  68 

40 

I 

8030.  20 

50 

8073. 59 

4  I 

7994.  14 

3 

I 

8030.  42 

1 

8073.  96 

2  I 

7994. 75 

1 

I 

8031. 09 

3 

8074. 53 

Iw  I 

7995. 14 

2 

I 

8031. 98 

1 

8075. 07 

1  I 

7996.  20 

1 

I 

8032. 18 

1 

8075. 65 

90  I 

7996.  98 

6 

I 

8032. 43 

180  15 

8076.  25 

1  I 

7998.  73 

2 

I 

8032.  90 

2 

8076.  99 

3  I 

7998.  98 

2 

I 

8035.  62 

125 

8078. 14 

2  I 

8000. 04 

75 

I 

8035.  90 

1 

8079. 64 

6  I 

8000.  27 

1 

I 

8036.  83 

10 

8080. 32 

1  I 

8000.  86 

1 

I 

8037. 05 

2 

8082. 68 

4  I 

8002. 19 

15 

I 

8037.  71 

2 

8083.  57 

1  I 

8003.  44 

1 

I 

8038.  65 

2 

8084. 31 

1  I 

8004.  16 

2  w 

I 

8044. 74 

2 

8085. 22 

90  I 

8004. 52 

1 

I 

8044.  96 

2 

8086.  29 

2  I 

8005. 21 

10 

I 

8045. 19 

2 

8086.  57 

5  I 

8006.  46 

6 

I 

8045. 59 

1 

8087. 50 

3  I 

8006.  63 

1 

I 

8046.  32 

2 

8088. 04 

1  I 

8007.  36 

1 

I 

8046.  60 

1 

8088. 72 

2  I 

8008.  38 

2 

I 

8046.  79 

1 

8089. 48 

8  I 

8008. 97 

1 

I 

8047. 53 

1 

8089. 93 

2  I 

8009. 11 

4 

I 

8048. 18 

20 

8092. 23 

20  I 

8009. 65 

3 

I 

8049. 74 

2 

8093. 60 

80  I 

8010.  28 

1 

I 

8050.  08 

1 

8094. 51 

2  I 

8010. 70 

15 

I 

8050.  64 

12 

8095.  02 

1  I 

8011.  54 

3 

I 

8051. 12 

2 

8095. 32 

1  I 

8012. 42 

1 

I 

8051.  81 

2w 

8095.  80 

3  I 

8013.  50 

8 

I 

8052.  48 

1 

8096.  26 

10  I 

8013.  99 

1  w 

I 

8052. 72 

2 

8097. 18 

1  I 

8014. 50 

10 

I 

8053. 49 

2 

8097. 51 

2  I 

8015.  65 

4 

I 

8053. 62 

1 

8097. 68 

1  I 

8016.  37 

3 

I 

8054. 52 

8  3 

II 

8097.  89 

4  I 

8017.  00 

1 

I 

8057.  11 

1 

8100. 29 

4  I 

8017. 83 

1 

I 

8057. 98 

18 

8100. 89 

1  I 

8019.  52 

2  w 

I 

8059. 01 

4 

8101. 67 

1  I 

8020.  31 

1 

I 

8060.  03 

6 

8101. 90 

2  I 

8020.  76 

1 

I 

8060.  50 

1 

8102. 15 

1  I 

8022. 21 

50 

I 

8060. 75 

1 

8102. 69 

2  I 

8022. 33 

50 

I 

8061. 13 

1 

8104.  76 

2  I 

8023. 91 

1 

8062. 63 

180  15 

8105,  02 

2  I 

8024. 25 

40 

8064. 03 

4 

8105.  16 

10  III 

8024.  99 

2 

8064. 39 

1 

8106.  30 

1  I 

8025. 73 

20 

8065.  64 

2 

8106.  58 

2  I 

8026.  22 

50 

8066.  83 

100 

8107.  22 

2  I 

8026.  44 

4 

8068. 04 

2 

8107. 54 

1  I 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

Wave- 

Intensity  Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

1  length 

Lamp 

Spark  trum 

1 G  ngth 

Lamp 

Spark 

length 

Lamp     Spark  trum 

8108.94 

T 

c. 

8144.  91 

1 

8183. 85 

R  T 
0  X 

8109.  53 

i 

8145. 51 

5 

8184! 41 

4  I 

1  olU9.  oZ 

T 

1 

8146.  24 

4 

8185. 60 

2s  I 

i  8110.  80 

2 

8146. 76 

4 

8186.  24 

2  T 

1  8111. 59 

j 

1  w 

J 

8148.  00 

2 

8186. 92 

250  T 

1  8111. 80 

1 

8148. 30 

1 

8187. 51 

2  I 

8112. 58 

5 

8148.  93 

1 

8189! 67 

1  I 

8112.  83 

■7 

D 

8149.  74 

12 

8189. 98 

2  I 

8114.56 

0  n 

C.\J 

8150.  36 

18 

8190. 91 

50  T 

•  8115.  05 

2h 

I 

8150.  52 

1 

8191. 08 

4  T 

i  8115.29 

i 

8150.  72 

3 

8192. 18 

2  I 

8115.91 

i 

8151. 22 

1 

8I92! 51 

3  I 

8116.  36 

d. 

8152. 40 

20 

II 

8193.  25 

4  I 

'  8116.  47 

2 

{ 

8152. 63 

2 

8194. 41 

50  T 

1  8117.  14 

2 

8153.  01 

1 

8195. 56 

4  T 

8117. 58 

D 

8153.  85 

3 

8195. 95 

4  J 

8118.  56 

i 

8154.  20 

5 

8196!  82 

1  I 

8121.  08 

c 

8154.  96 

2 

8198. 46 

4  I 

8121.  65 

L  W 

8155. 58 

2 

8200. 01 

2  w  I 

8122. 36 

25 

I 

8155. 97 

3 

8200.  68 

2  I 

8122. 74 

8157. 57 

100 

8202. 17 

10            2  II 

8123. 68 

i 

8158.  66 

4 

8203! 21 

200  I 

8124. 30 

c 

f 

8159. 75 

200 

8204. 02 

2  I 

8125. 16 

i  w 

8161. 04 

1 

8205. 13 

10  I 

8125. 55 

1 

I 

8161.  54 

1 

8205. 90 

2  I 

8125. 91 

c 

8162. 08 

30 

8206.  94 

4  I 

8126. 18 

A 

H 

8163.  15 

50 

10 

II 

8207! 48 

10  I 

8126.  48 

-2 

i 

8164.  03 

1 

8208. 70 

1  I 

8127.  63 

A 
H 

8165.  16 

3 

8209. 45 

8  I 

8128. 57 

1 

J 

8165. 78 

5 

8209. 75 

2  I 

8129. 41 

du 

8166.  47 

20 

2 

II 

8210.  12 

X  I 

8129. 72 

8167.  44 

3 

821o!  54 

1  I 

8130.  24 

3 

8168.  00 

2 

8211. 60 

1  I 

8131. 52 

2 

8169.  18 

75 

8212. 25 

1  J 

8132. 35 

1 

8169.  55 

50 

8212! 58 

20  I 

8133. 53 

1 

8169. 81 

120 

8212. 79 

2  I 

8134. 13 

1 

8171. 67 

2 

8213!  46 

10  I 

8134. 29 

1 

8172. 14 

40 

8214.  15 

20  I 

8134. 67 

2 

{ 

8173,  76 

1 

8215. 81 

1  I 

8134.  84 

1 

8174.  14 

3 

8217.  23 

40  I 

8135. 85 

1 

8174. 72 

1 

8217. 98 

2  I 

8137.  33 

2 

8175. 86 

2 

8219. 26 

1  I 

8137, 96 

2U 

8175. 94 

2 

8219.  65 

2  I 

8138. 46 

Ton 

180 

8176.  82 

1 

8220.  12 

5  I 

8139. 92 

18 

3  II 

8177.  20 

5 

822o! 39 

2  I 

8140.  56 

3 

8178. 21 

12 

8220.  50 

3  I 

8141. 68 

1 

8180. 30 

1 

8220.  77 

5  I 

8143. 16 

300 

25  II 

O  X  O  J.  .  il  J? 

2h 

89  91  91 

9  T 

8143.'  72 

2 

8181. 32 

4  w 

8223.  43 

2  I 

8144. 04 

2 

8182. 29 

5 

8224.  08 

2            1  II 

546637  O  -60  -  7 
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Tabl 

e  1. 

Wavelengths 

of  Thorium  Spectra  - 

Continued 

Wave- 

Intensity 

Spec-i 

Wave- 

Intensity Spec- 

Wave- 

Intensity Spec- 

length 

Lamp  Spark 

trum 

length 

Lamp    Spark  trum 

length 

Lamp    Spark  trum 

8224. 97 

4 

I 

8272. 43 

1  I 

8316.  61 

4  I 

8225. 92 

1 

I 

8273. 63 

2  I 

8317.  09 

1  I 

8226.  53 

2 

I 

8273.  96 

5  I 

8318. 53 

1  I 

8227. 47 

20 

I 

8275.  63 

300          20  II 

8319. 39 

1  I 

8227. 68 

10 

I 

8276.  24 

2  I 

8320. 86 

250  I 

8229. 43 

2 

I 

8276.  75 

3  I 

8322.  06 

2h  I 

8231. 41 

20 

I 

8278. 39 

1  I 

8322. 91 

3  I 

8232. 43 

2 

I 

8279. 52 

1  I 

8323.  43 

2  I 

8233. 47 

1  W 

I 

8280.  96 

4  I 

8324. 04 

1  I 

8234. 36 

3 

8282. 24 

6  I 

8324.  60 

2  I 

8234. 95 

5 

I 

8284. 50 

Iw  I 

8325. 38 

1  I 

8235. 83 

2 

I 

8285. 56 

3  I 

8326.  09 

2  I 

8236.  33 

3 

I 

8286.  06 

2  I 

8326. 98 

3w  I 

8236.  79 

2 

I 

8287. 11 

8  I 

8327. 21 

4s  I 

8237. 75 

6 

I 

8288.  42 

20  I 

8328. 03 

2  I 

8241.  80 

2 

I 

8290.  08 

1  I 

8328. 39 

2  I 

8242. 37 

1 

I 

8290. 88 

1  I 

8329. 01 

4  I 

8243. 50 

2  2 

II 

8291. 57 

1  I 

8329. 40 

2  I 

8243.  85 

1 

I 

8292. 07 

2  I 

8330.  47 

500  I 

8243.  90 

2 

I 

8292. 53 

50  I 

8331. 95 

2  I 

8245. 08 

2 

I 

8293.  50 

5  I 

8332. 47 

5  I 

8246. 03 

10 

I 

8294.  47 

1  I 

8333. 43 

10  I 

8247. 83 

5w 

I 

8294. 84 

1  I 

8333.  79 

2  I 

8248. 63 

2 

I 

8295. 03 

4  I 

8334. 20 

1  I 

8249, 08 

2 

I 

8295. 56 

30  I 

8334. 62 

1  I 

8250.  03 

4 

I 

8297. 20 

5  I 

8335. 16 

2  I 

8251. 18 

2 

I 

8297. 40 

3  I 

8335. 71 

10  I 

8251.  80 

2w 

I 

8297.  88 

2w  I 

8336.  95 

4  I 

8252. 39 

80  5 

I 

8298.  38 

4  I 

8338. 46 

2  I 

8252. 91 

2w 

I 

8300. 05 

3  I 

8339. 13 

1  I 

8253.  62 

25 

I 

8300. 17 

1  I 

8339. 41 

3  I 

8254.  12 

2w 

I 

8300.  74 

2  I 

8340. 94 

3  I 

8254. 75 

75 

I 

8301. 43 

2  I 

8341. 49 

30  I 

8255. 81 

2 

I 

8302. 60 

3            2  11 

8342. 29 

1  I 

8256.  83 

1 

I 

8304.  06 

1  I 

8342. 70 

2  I 

8258. 35 

5s 

I 

8304. 43 

15            3  II 

8343. 26 

1  I 

8258. 69 

1 

I 

8304. 87 

2  I 

8343. 58 

1  I 

8259. 04 

2  w 

I 

8307. 29 

1  I 

8344. 19 

3  I 

8259. 51 

15 

I 

8309. 29 

4  I 

8345. 88 

15  I 

8261. 02 

60 

I 

8309. 61 

3  I 

8346. 54 

15  I 

8261.  99 

4 

I 

8310.  10 

3  I 

8347.  86 

3  I 

8263. 02 

2 

I 

8310. 61 

3  I 

8348. 27 

2  I 

8263. 93 

25  5 

II 

8311. 06 

1  I 

8349. 24 

1  I 

8265. 79 

2 

I 

8311. 64 

20  I 

8349. 83 

3w  I 

8267.  43 

2s 

I 

8312. 35 

2  I 

8350. 82 

1  I 

8268. 52 

2 

8313. 29 

1  I 

8351. 05 

2  I 

8269. 24 

2 

I 

8313. 58 

2  I 

8351. 14 

2  I 

8269. 56 

Iw 

I 

8314.  07 

2  I 

8351. 38 

3  I 

8270.  44 

2 

I 

8314.  29 

1  I 

8351. 83 

3w  I 

8270.  96 

2h 

8315. 44 

1  I 

8352. 24 

1  I 
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Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

Wave- 

Intensity Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

length 

Lamp 

Spark  trum 

length 

Lamp 

Spark 

trum 

length 

Lamp  Spark 

trum 

8353. 87 

1 

X 

8396.  81 

1 
1 

8438. 49 

2 

-[ 

8355.  14 

c; 

8397. 05 

c. 

8438. 80 

4  w 

I 

QIC  c  r\~7 

JL  U 

8440.  66 

50  w 

8357. 53 

4 

8399. 25 

8441. 47 

1 

{ 

8357.  84 

4 

I 

8399. 70 

2 

8441. 81 

1 

J 

8358. 11 

c 

8400. 12 

1 

8442. 49 

2  w 

J 

8358. 72 

/  u 

8401. 14 

1 

± 

8443. 21 

4w 

I 

oiOT.  JO 

J. 

O'tUi.  77 

8445. 49 

150 

8360.  49 

1  n 

8403. 79 

i  D  u 

9  c; 

II 

8446.  51 

350 

\ 

8361. 08 

1 

I 

8404. 45 

1 

8447.  97 

4 

I 

8362. 23 

1 

i 

8405. 78 

8449.  27 

2w 

J 

8364. 78 

C 

8406.  31 

-2 
J 

8450. 36 

1 

I 

c 

r 

Ci4UD.  D  / 

71 
4 

8450. 67 

100  10 

II 

8366. 08 

I  D 

8407. 01 

i  u 

8452. 38 

2 

8367. 40 

75 

I 

8407. 69 

3 

8453.  40 

2 

J 

8367. 70 

i  W 

8410. 13 

i 

9 

c 

II 

8454. 91 

5 

J 

8368. 40 

C 

D 

8410. 54 

71 
4 

8455. 37 

1 

I 

/  u 

r 

o  /1 1  n   "7  o 
8410.  /o 

-2 

D 

8455. 97 

1 

8370.  71 

]^ 

8411. 27 

C. 

8456. 35 

4 

\ 

8371.  65 

2w 

I 

8411. 90 

75 

8458. 12 

1 

I 

8372. 92 

1 

8412. 96 

1  u 

i 

II 

8459. 77 

2 

J 

8373.  16 

0 

L. 

8414. 76 

1 
i 

8460.  12 

3 

I 

■J 

n  /I  T  /I    n  /I 

0 

c. 

8460. 37 

1 

8374. 77 

C 

8415. 40 

i  u 

8460.  48 

2w 

8376.  89 

2 

I 

8416. 72 

25 

8461. 57 

1 

8377. 32 

c. 

8418.  00 

7  u 

8462. 01 

2 

8377. 97 

1  W 

: 

8418.  66 

J. 

8462. 66 

1 

I 

1  n 

O  71  T  n     71  c 

o4i7. 4b 

X 

8463. 35 

1 

8379. 76 

1 9 

±  c 

8419. 65 

L. 

8464.  23 

150 

{ 

8380.  42 

1 

I 

8419. 92 

1 

8464. 71 

4 

8381. 07 

0  117 

^  w 

8421. 22 

^  u  u 

8465. 67 

30 

8382. 21 

1 

I 

8421.  46 

9 
C. 

8466. 36 

2 

OiOll.  DC 

i 

Q  /I  0  "2     C  /I 

o4id^.  34 

1 

O  71  /  7     1  C 

o4b  /.lb 

9 

2 

8383. 07 

A 

8424.  03 

^  n 
X  u 

II 

8467. 73 

2w 

J 

8383. 75 

1 

I 

8426. 38 

25 

8468. 41 

1 

8384. 29 

i 

r 

8427. 94 

1  117 
i  W 

8468. 95 

4 

8384. 93 

n 
4 

8428.  66 

1 

X 

8469. 45 

1 

I 

none:  -70 

O  71  O  n  17! 

84^9. 14 

9 

O  71  7  n  DC 

8469. 9b 

n 

2 

8387. 10 

c;        T  T 

8430. 61 

71 

4 

8470.  36 

3 

} 

8387. 76 

5 

8432.  28 

2 

8471. 81 

150 

8388. 53 

8432. 48 

c 

_) 

8472. 59 

8 

8389. 01 

■1 
i 

8433. 26 

i 

8473.  64 

1 

I 

Q  0  Q  n  1 L. 
oiyU. 36 

1 

8433. 87 

i 

O  71  7  71      C  / 

84/4.  56 

i 

8390. 93 

A 

4 

8435. 02 

i 

8475. 40 

3 

{ 

8391. 20 

2 

5  II 

8435. 31 

2 

8477. 86 

2 

8392. 40 

4 

8435. 74 

20 

8478. 37 

300 

8392. 55 

4 

8436.  05 

2 

8479. 40 

1 

8393. 87 

5 

8436.  65 

1 

8481. 74 

2 

; 

8394. 76 

1 

8437. 54 

1 

8483.  30 

12 

8395. 50 

2 

8438.  10 

1 

8484.  68 

1 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 


Wave- 

Intensity- 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp  Spark 

t  r  iim 

length 

Lamp  Spark 

t  IT  um 

length 

Lamp 

Spark  trumi. 

8486.  56 

3 

8526.  03 

1 

I 

8556.  60 

2 

\  j 

8487. 48 

8 

I 

8526.  60 

2 

I 

8556.  83 

4 

8488.  60 

1 

8527. 89 

1 

8557. 31 

2 

T 

8489.  63 

10 

{ 

8528.  50 

1 

\ 

8558.  46 

10 

8490.  46 

2 

8528.  76 

3 

I 

8559. 79 

2 

I 

8491. 15 

3 

8529. 23 

1 

I 

8560.  44 

8 

T 

8491. 36 

1 

I 

8529.  54 

1 

I 

8561.  37 

2 

8491.  80 

3 

8529. 63 

1 

} 

8561. 75 

1 

J  ; 

8492.  91 

1 

{ 

8530. 14 

1 

8562. 33 

3 

I 

8493. 47 

2 

8530.  89 

8 

I 

8563. 15 

6 

J  ! 

8494. 88 

15 

8531. 16 

3 

I 

8564.  14 

8 

8496.  16 

50 

I 

8531.  45 

6 

I 

8564.  80 

50 

I  i 

8496.  34 

75 

8531. 85 

2  2 

II 

8565. 28 

1 

I  • 

8496.  46 

2 

} 

8532. 07 

2 

8565.  80 

3 

J  j 

8496. 73 

5 

J 

8532.  28 

4 

I 

8567. 61 

3 

J  ! 

8497. 92 

1 

8532. 89 

4 

I 

8568. 22 

75 

7  II 

8498. 22 

3 

I 

8533.  11 

2 

I 

8569. 93 

1 

8498. 48 

8 

8534. 02 

3 

8571. 14 

2 

8500.  01 

8 

\ 

8534.  67 

6 

8571. 43 

1 

J 

8500.  67 

25  5 

II 

8535. 12 

1 

8572. 09 

2 

J 

8501. 43 

12 

8536.  31 

2  w 

8572. 49 

1 

\ 

8501.  74 

1 

I 

8537. 37 

1 

I 

8573.  14 

180 

8503. 29 

1 

8537.  93 

1 

\ 

8574.  10 

8 

J 

8503. 55 

1 

{ 

8538. 80 

1 

8574. 24 

1 

J 

8504. 32 

4 

8539. 36 

2 

8575. 34 

30 

J 

8505. 41 

2 

8539. 78 

100 

8577.  29 

75 

\ 

8505. 82 

1 

I 

8540.  23 

1 

I 

8579. 36 

2 

8507. 79 

1 

8541. 21 

1 

} 

8580.  59 

3 

J 

8508. 23 

4 

{ 

8541. 76 

1 

8581. 25 

1  w 

J 

8509. 33 

1 

8541. 87 

1 

8582. 05 

3 

J 

8510.  62 

200 

8542. 62 

1 

8582. 59 

2 

J 

8511.91 

15 

I 

8543.  44 

1 

I 

8583. 24 

1 

8512. 59 

12  10 

II 

8543.  69 

75 

\ 

8584. 01 

1 

J 

8513. 48 

5 

8544. 58 

75 

8584.  50 

2 

J 

8513. 63 

1 

8546.  45 

1 

8585. 21 

1 

J 

8514. 89 

3 

8547. 42 

2 

8586.  28 

5 

8515.  61 

1 

I 

8548. 17 

2 

I 

8587. 64 

18 

50      II  ; 

8516.  55 

300  2 

8548.  74 

2 

} 

8588.  li 

3 

8517. 41 

1 

} 

8549. 55 

1 

8588.  44 

6 

\ 

8519. 33 

15 

8550.  20 

1 

8589. 07 

1 

8520.  10 

2  w 

8550.  69 

2 

8589. 71 

2 

2  II 

85 2  o!  66 

1 

I 

8551.  41 

1 

I 

8590.  76 

4 

8521. 45 

6w  3 

II 

8551. 76 

6 

J 

8591. Iv 

6 

50  II 

8522.  19 

2 

8552. 27 

1 

8591. 85 

100 

8522. 60 

2 

8553. 11 

2 

8593. 12 

75 

8523. 06 

4 

8553.  24 

1 

8594. 12 

3 

8523.  83 

4 

8553.  81 

1 

\ 

8595. 01 

2 

Qco/i  on 

c 

8553. 92 

2 

8595. 37 

1 

T  1 

8525.  37 

2 

8554.*  95 

150 

8595.  98 

1 

T  1 
■■■  ! 

8525.  68 

2 

8556.  32 

60 

8596.  48 

4 

98 
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Table  1. 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity- 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp 

Spark 

trum 

length 

Lamp  Spark 

trum 

length 

Lamp 

Spark  trum 

8596.  72 

3 

I 

8633. 93 

2 

8680.  77 

2 

8597. 05 

3 

8634,  05 

3 

8681, 33 

2 

8597.  45 

6 

8635. 17 

1 

8AR?  ?^ 

10 

8598.  87 

1 

J 

8637,  27 

3 

8682. 47 

4 

8599. 48 

1 

J 

8638. 36 

20 

8682. 91 

8 

I 

8599. 79 

5 

30 

II 

8639.  44 

60 

8683.  50 

4 

8600. 93 

4 

{ 

8640.  58 

2 

8683.  95 

8 

r 

8602. 10 

3 

8640.  99 

4 

8685  74 

12 

T 

8602. 42 

2 

J 

8641.  31 

1 

8686.  12 

10 

5  II 

8603. 12 

1 

J 

8641. 43 

2 

8686. 64 

15 

3  II 

8604. 43 

1 

I 

8643. 31 

1 

8687. 30 

4 

8604. 53 

1 

{ 

8643.  95 

1 

8687. 85 

25 

8604.  95 

2 

8645. 31 

60 

8688  6^ 

4 

T 

8605. 50 

6 

J 

8646. 25 

1 

8689. 19 

10 

T 

8606.  16 

8 

J 

8647.  65 

1 

8690.  25 

4 

I 

8607. 73 

5 

I 

8648.  36 

25 

8691. 35 

10 

J 

8608. 71 

4 

8649. 15 

1 

8693.  70 

4 

J 

8609, 39 

3 

8649.  86 

1 

8694.  20 

4 

T 

8611. 45 

1 

J 

8650.  44 

1 

8695! 27 

15 

T 

8611. 78 

2 

J 

8651.  19 

2 

8695. 95 

4 

I 

8612. 52 

5 

I 

8653.  89 

4 

8696.  57 

1 

J 

8612. 87 

1 

} 

8654. 73 

4 

8698. 63 

15 

J 

8614. 69 

5 

8655. 89 

50 

8698  88 

4 

J 

8616.  23 

40 

J 

8656.  70 

1 

8699.  23 

4 

T 

8617.  12 

3 

J 

8657.  53 

4 

8702. 04 

4 

I 

8618. 61 

3 

I 

8658. 45 

1 

8703. 35 

4 

3  II 

8618.  98 

2 

\ 

8659.  35 

10 

8703, 73 

15 

8620.  19 

4 

8659. 77 

1 

8704  88 

8 

8621. 34 

5 

J 

8660,  67 

1 

8707,  37 

20 

T 

8621. 84 

1 

J 

8661, 04 

1 

8708,  46 

2 

I 

8622. 11 

4  w 

I 

8661, 48 

2 

8709. 24 

90 

J 

8622. 87 

4 

8661,  92 

4 

8710. 43 

8 

J 

8623. 76 

3 

} 

8662, 27 

4 

8712. 32 

8 

J 

8624.  41 

5 

J 

8663.  35 

4 

8712! 82 

4 

J 

8624. 87 

3 

J 

8665.  50 

160 

8713.  67 

15 

I 

8625. 79 

2 

I 

8666,  97 

4 

8714. 25 

8 

J 

8626.  22 

1 

8667,  47 

16 

8715. 80 

4 

J 

8626, 76 

1 

J 

8668,  11 

70 

8716.  22 

2 

J 

8627.  43 

3 

T 

8670. 08 

4 

8717! 09 

1 

J 

8628, 06 

4 

J 

8672. 20 

8 

8717. 76 

15 

I 

8628.  65 

1 

I 

8673.  20 

8 

8719. 63 

80 

J 

8629, 15 

8 

II 

8674. 21 

4 

8721. 67 

80 

5  II 

8629, 66 

3 

lOw 

III 

8674.  75 

1 

8722. 47 

15 

8630, 08 

1  w 

8675*.  40 

10 

8723! 72 

8 

J 

8630.  31 

3 

T 

8676. 26 

1 

8724. 44 

12 

8630,  79 

6 

8676. 58 

4w 

8725. 33 

4 

8631. 35 

10 

8677. 27 

8 

8727. 44 

4 

8632. 17 

5 

8678. 25 

4 

8727. 86 

8 

8633.  22 

4 

8678.  51 

8 

8728. 51 

2 

8633. 46 

2 

8679,  46 

10 

8730. 83 

12 

99 


Table  1. 

Wavelengths 

of  Thorium  Spec 

tra  - 

Continued 

Wave- 

Intensity Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp 

Spark  trum 

length 

Lamp  Spark 

trum 

length 

Lamp    Spark  trum 

8731. 30 

2 

8777. 35 

8 

8831. 51 

2  I 

8732. 42 

140 

5  I 

8778.  04 

4 

8832. 13 

2  I 

8733.  02 

5 

I 

8778.  25 

8 

8833. 67 

8  I 

8734. 03 

4 

I 

8779. 94 

8 

8834. 48 

2  I 

8734. 53 

8 

I 

8781. 10 

8 

8834. 85 

4  I 

8735. 20 

8 

8782. 47 

4 

8836. 12 

25  I 

8735. 75 

2 

I 

8782. 72 

8 

8837. 30 

2s  I 

8736.  36 

8 

I 

8784. 15 

4 

8838.  44 

2  I 

8737. 14 

4 

I 

8784. 57 

20  20 

II 

8839. 11 

1  I 

8737.  61 

4 

I 

8785. 47 

1 

8841. 16 

100  I 

8738.  16 

2 

8786.  05 

2 

8841. 87 

2  I 

8739. 80 

50 

I 

8788.  02 

4 

8842.  08 

20          10  II 

8743. 27 

15 

I 

8788. 49 

4 

8843.  53 

5  I 

8744.  15 

1 

I 

8789. 59 

4 

8844, 52 

5  I 

8744. 60 

8 

I 

8790. 39 

15 

8844. 67 

2  I 

8744. 99 

4 

8792.  05 

50 

8847. 97 

8  I 

8745. 51 

4 

I 

8792. 61 

4 

8849. 30 

30  I 

8746.  74 

2 

I 

8793.  33 

1 

8850. 30 

15  I 

8748. 03 

300 

I 

8794. 37 

1  w 

8852. 62 

5  I 

8749.  16 

100 

I 

8796. 39 

8 

8854. 89 

15  I 

8750.  21 

1 

8798.  15 

15 

8856. 42 

2w  I 

8751. 21 

20 

I 

8798. 42 

8 

8859. 00 

30  I 

8752. 47 

2 

I 

8799. 00 

1 

8859. 40 

15  I 

8753. 72 

2 

I 

8799. 31 

1 

8860. 96 

15  I 

8754. 32 

8 

I 

8800.  06 

1 

8861. 57 

1  I 

8755. 03 

4 

8800.  42 

4 

8862. 28 

3  I 

8755. 58 

2 

I 

8801. 05 

8 

8862. 73 

8  I 

8756.  46 

4 

I 

8802. 45 

1 

8864. 48 

2  I 

8757. 22 

1 

I 

8803. 39 

3 

8865. 57 

25  I 

8758.  24 

250 

I 

8804. 57 

25 

8866. 71 

15  I 

8759. 27 

8 

8805. 87 

12 

8868. 00 

8  I 

8760.  45 

50 

I 

8806.  23 

4 

8868. 81 

250  I 

8761.  67 

8 

I 

8807. 79 

5  w 

8870. 67 

4  I 

8762. 31 

1 

I 

8808. 71 

5w 

8871. 97 

16  I 

8762. 99 

2 

I 

8810.  23 

20 

8872. 22 

1  I 

8763.  98 

2 

8814.  91 

2 

8874. 65 

1  I 

8764.  81 

2 

I 

8816.  16 

15  4 

II 

8875. 23 

30  I 

8766.  74 

50 

I 

8817. 74 

4 

8876.  26 

2  I 

8768.  20 

12 

I 

8820. 22 

30 

8877.  42 

Ih  I 

8769. 86 

4 

I 

8820. 38 

30 

8878. 35 

4  I 

8771. 06 

1 

8820.  99 

1 

8879. 10 

4  I 

8771. 78 

8 

I 

8821.  73 

8 

8880. 72 

Iw  I 

8772. 39 

8 

I 

8822, 26 

2 

8881. 91 

4  I 

8772. 81 

50 

I 

8822.  58 

1 

8882. 50 

8  I 

8773. 53 

8 

I 

8823. 17 

1 

8883.  17 

i  I 

8774. 06 

4 

I 

8824. 18 

3 

8884. 21 

Ih  I 

8774. 55 

1 

8826. 27 

4 

8885. 04 

2  I 

8775. 58 

140 

8827. 88 

4 

8886.  06 

2  I 

8776.  15 

1 

8829. 67 

25 

8886. 62 

3  I 

8777. 01 

8 

8831. 20 

1 

8887. 70 

3  I 

100 
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Wave- 

Intensity 

Spec- 

Wave- 

Intensity 

Spec- 

Wave- 

Intensity Spec- 

length 

Lamp  Spark 

trum 

length 

Lamp  Spark 

trum 

length 

Lamp 

Spark,  trum 

8888. 23 

1 

896*:.  17 

o 
8 

9U69. 55 

2 

I 

8889. 19 

30 

} 

8962. 87 

8 

} 

9070.  38 

lOw 

I 

8889. 98 

1 

I 

8964. 00 

4 

I 

9072. 26 

10 

5  II 

8890.  26 

8 

8966.  98 

2 

9079. 20 
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Table  1.    Wavelengths  of  Thorium  Spectra  -  Continued 
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